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Eyes Made To Order 


Walter Melcher is applying color on an artificial eye. He needs 
the skill of an expert glass blower plus the coloring technique of 
an artist to match eyes of all shapes and colorings. Fortunately, 


Walter is heir to 105 years’ experience. Our skilled glass and 
plastic eyemakers have passed along and perfected their tech- 
nics since 1851. These men visit most areas regularly to make 
artificial eyes that are perfectly matched for your patients — 
another reason to call or write our nearest office on your next 
replacement. 


Eyes custom made—glass or plastic 
* Eyes from stock sent on memorandum same 
Complete day order received—glass or plastic 
ogee * Damaged or broken artificial eyes accurately 
Artificial Eye motchea 
© Fitted to all types of motility implants 
Implants, X-Ray therapy shields, foreign body 
locators 
Superior Quality—Finest Workmanship 


30 North Michigan Avenue S 120 E. 56th St. 
Chicago 2, Illinois New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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oral control of intraocular pressure—even on long-term use 


DARANIDE. 


DICHLORPHENAMIDE 


inhibits aqueous humor formation 


continued effectiveness, even on long-term use 


reduces danger of metabolic acidosis inherent in 


other carbonic anhydrase inhibitors 


may be effective when other therapy, including 
miotics, has failed or has not been tolerated 


smooth control —few side effects 


low dose effectiveness — less dosage than with 
other carbonic anhydrase inhibitors 


fast acting 


50 mg. tablets 


topical control of intraocular pressure 


HUMORSO 


DEMECARIUM BROMIDE 


more potent and longer acting than other miotics 


e because it is unusually potent, it may be uniquely 
useful in breaking up peripheral synechiae 


e aqueous—isotonic with conjunctival fluid 
stable 
can be used in combination with DARANIDE 


0.25% solution, in 5 ce. vial with dropper 


also available: FLO RO P RY L. for local treatment of glaucoma and strabismus 


SOFLUROPHATE U.S. 


0.1% solution, 0.025% ointment 


Detailed information on ‘Daranide’, ‘Humorsol’, and ‘Floropryl!’ available to physicians on request. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


SHUMORSOL, DARANIDE, AND FLOMOPRYL ARE TRADEMARKS OF MERCK & CO., INC 


— 
L * 
a 
by 


common 
“outer eye” 
disorders 


allergic 


| (allergic blepharitis, traumatic 
allergic conjunctivitis, 


episcleritis) (foreign bodies, 


burns, 
inflammatory abrasions, 
(acute catarrhal lacerations) 
conjunctivitis, 

ulceration, 

meibomitis, keratitis) 


consistently respond to 
topical therapy with 


METIMYD 


ophthalmic suspension 


prednisolone 0.5% plus sulfacetamide sodium 10% 


ointment with neomycin 0.25% 


Tissue destruction is halted, healing is set in 
motion by the anti-inflammatory, antiallergic 
action of prednisolone and the antimicrobial 
property of sulfacetamide sodium combined 

in METIMYD Suspension...and for an even wider 
spectrum of antibacterial effectiveness, 

neomycin sulfate is added in METIMYD Ointment, 
the ointment form assuring sustained therapeutic 
action through the night. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 


MT-J-239 
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Substantiated by published reports of leading clinicians: 


- effective control - minimal disturbance 
of allergic of the patient s 


and chemical and psychic 


inflammatory symptoms’ balance” 


of the patie 
of the patient's chemical-and 
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At anti-inflammatory and antiallergic levels 
ARISTOCORT means: 


* freedom from salt and water retention 
virtual freedom from potassium depletion 
negligible calcium depletion 
euphoria and depression rare 
no voracious appetite — 
no excessive weight gain 
low incidence of peptic ulcer 


low incidence of osteoporosis 
with compression fracture 


Triameinolone LEDERLE 


Indications: rheumatoid arthritis; arthritis; respira- 
tory allergies; allergic and inflammatory dermatoses; 
disseminated lupus erythematosus; nephrotic syn- 
drome; lymphomas and leukemias. 

Precautions: With aristocort all traditional precau- 
tions to corticosteroid therapy should be observed. 
Dosage should always be carefully adjusted to the 
smallest amount which will suppress symptoms. After 
patients have been on steroids for prolonged periods, 
discontinuance must be carried out gradually. 
Supplied: Scored tablets of 1 mg. (yellow); 2 mg. 
(pink) ; 4 mg. (white) ; 16 mg. (white). 

Diacetate Parenteral (for intra-articular and intra- 
synovial injection). Vials of 5 cc. (25 mg./cc.). 


List of References 1-20 supplied on request. 


Laderte) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 
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Storz 

Duredge 
Stainless Steel 
Cataract Knives 


| 
| 
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2 3 
E-83 E.84 E-85 


The grain structure of this alloy steel is dense and it will hold a 
keen penetrating edge. Improved thods in hardening, tem- 
pering and honing plus this new Stainless Alloy Steel have re- 
sulted in a superior knife. 


Made of 
Special Alloy 


Cutl Steink Stee! E-81* Cataract Knife, VON GRAEFE: 25mm x 1.5mm. 


€-82* Cataract Knife, VON GRAEFE: 27mm x 1.7 mm. 
E-83* Cataract Knife, VON GRAEFE: 30mm x 2mm. 
E-84* Cataract Knife, VON GRAEFE: 33mm x 2.3mm. 
E-85* Cataract Knife, VON GRAEFE: 35mm x 2.5mm. 


E-81 thru % 


* Designates STAINLESS STEEL. 


Storz 

Duredge 
Stainless Steel 
Keratomes 


Stainless Steel Knives have a longer 
life, as resharpening is needed less 
frequently. They do not rust, hence 
there is less damage due to rust, = 
excessive wiping, improper clean- \ \ 

ing or sterilization, which necessi- 2 3 

tates frequent resharpening of car- E-232 E-233 

ben steel knives. E-230* Keratome, JAEGER: size 0, angled, 8mm x 92mm. 
E-231* Keratome, JAEGER: size 1, angled, 9'/. x 11mm. 
E-232* Keratome, JAEGER: size 2, angled, 11mm x 12'/.mm. 
E-233* Keratome, JAEGER: size 3, angled, 122mm x 14mm. 


* Designates STAINLESS STEEL. 


E-230 thru E-233 \ 


STORZ INSTRUMENT COMPANY °¢ 4570 Audubon Avenue, Saint Louis 10, Missouri 
NEW YORK SHOWROOM: 157 E. 64TH STREET AT LEXINGTON AVENUE 
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DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 


ETHICON] NEEDLE SUTURES 


hand-finished Micro-Point* needles 

® unequaled sharpness by hand honing 
@ 40% greater strength 

@ increased stability in needle holder 


@ reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 
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OF OPHTHALMOLOGY 
useful adjunct 
ful adj \ SIMPLE 


in the topical treatment of (wide or|open angle) 


‘GLAUCOMA 


AMERICAN 


JOURNAL 


ADRENATRATE 


(Iso-Sol brand of sterile Epinephrine Bitartrate) 


ADRENATRATE 


Useful in the topical treatment of wide angle glaucoma (1, 2,3) ... an 
excellent supplement to standard miotic therapy with Pilomiotin (3) or 
other miotics where the miotic alone is insufficient to reduce ocular ten- 
sion. Adrenatrate may also be helpful in breaking posterior synechiae. 


DATED . . . and always fresh for the protection of the ophthal- 


mologist and patient 


TWO STRENGTHS ... 1% and 2% — for greater lati- 


tude in prescribing 


ECONOMICAL . . « low-cost — packaged in 10cc. leak-proof, 


spill-proof, unbreakable Lacrivials® 


Write for samples and literature to 
THE ISO-SOL COMPANY, INC. 
Lindenhurst, New York 
1. GIFFORD S. R.: OCULAR THERAPEUTICS, 4TH ED., LEA & FEBIGER, PP. 253-256 @ 2. HAMBURGER,, C.: ZU DER NEUEN 


GLAUKOMBEHANDLUNG. KLIN. MONATSBL. F. AUGENH., 72:47, 1924 @ 3. DUKE-ELDER, W.S. AND LAW, F. W.: 
TREATMENT OF GLAUCOMA BY ADRENALINE AND HISTAMINE. BRIT. MED. JNL., 1:590, 1929 
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FOR EYES OF EVERY HUE. .. FOR CYCLOPLEGIA 
NEW ... FOR THE DARK BROWN OR BLACK IRIS . . . CYCLOGYL 2% WITH PYP— 


the special soothing base containing PVP (polyvinylpyrrolidone) permits use of a higher 
concentration, effective even in the most darkly pigmented iris. 


FOR THE BROWN OR HAZEL IRIS . . . CYCLOGYL 1% 
FOR THE BLUE, GRAY OR GREEN IRIS .. . CYCLOGYL 0.5% 


VALUABLE TIMESAVING — effective within 30 minutes — complete recovery within 30 
minutes when a miotic is used.* 


MAXIMAL SAFETY «.. . no significant variation of intraocular tension has been reported 
...does not produce any undesirable local or systemic effects following repeated 


instillation...’ 


INDICATIONS: Refraction. When both cycloplegia and mydriasis are desired in treat- 
ment of iritis, iridocyclitis, keratitis and choroiditis— preoperatively for cataract or other 
appropriate surgery. (Cyclomydril™ is preferred for diagnostic procedures and therapy 
requiring only mydriasis). 
AVAILABILITY: New 7.5 ml. dropper bottle, 

2 ml. dropper bottle (prescription size) 


Cyclogyl 1% 15 ml. dropper bottle, 
2 ml. dropper bottle (prescription size) 


Cyclogyl 0.5% 15 ml. dropper bottle 
SAMPLES AND LITERATURE AVAILABLE ON REQUEST 
*When a miotic cannot be used, recovery occurs within 24 hours. 
1. New and Nonofficial Drugs; J. B. Lippincott Company, Philadelphia, 1958, p. 243. 


Pharmaceutical and Research Laboratories 


New York 3, N.Y (cyolopentolate hydrochloride, Schieffelin) 
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research 


ZOLYSE 


alpha-chymotrypsin with BALANCED SALT SOLUTION, ALCON 


in CATARACT SURGERY 


ZOLYSE (alpha-chymotrypsin with BALANCED SALT SOLUTION, ALCON) 
selectively lyses the zonules, facilitates delivery of the lens and minimizes such 
dangers as capsular rupture, loss of vitreous, traumatic iridocyclitis and detach- 
ment of the retina. 

The BALANCED SALT SOLUTION, ALCON, which is furnished as a diluent and for 
lavage purposes, ‘offers less cytotoxic effect to the intraocular tissues than does 
normal saline diluent.’’'''It has been recently demonstrated that frequent irrigation 
with saline results in swelling of the corneal stroma from alteration of the mucopoly- 
saccharides of the cornea.’’? 


ZOLYSE reduces operative and post-operative complications. 
ZOLYSE is safe with no known contraindications in patients over 20. 


Each ZOLYSE unit contains one vial of 750 units of lyophilized alpha-chymotrypsin 
and one 10 cc vial of BALANCED SALT SOLUTION, ALCON, as the diluent and for 
irrigating the eye. 


‘Girard, Louis J., and Neely, Wanda: “The Evaluation of Zolyse in Cataract Extraction’, Research 
Report No. 11, Alcon Laboratories, Inc., 1959. 


Boyd, Benjamin F.; Enzymatic Zonulysis, Highlights of Ophth., vol. Ill, no. 4, pg. 70, 1959. 
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THE ALL NEW HAAG STREIT SLIT LAMP “900” 


Hruby preset lens 


The Goldmann Aplanation Tonometer. 
Can also be mounted on all Zeiss slit lamps. 


“This slit lamp is the answer to every Ophthalmologist’s dream . . .” or “I am running 
out of superlatives to describe this slit lamp . . .” These and similar statements were 
made by leading Ophthalmologists when they viewed the first models of this all new 
instrument. Amongst many other features, here are a few of its outstanding ones: 

Oblique, horizontal and vertical optical sections 

Illumination is up to 2% brighter than in present model 

Extremely convenient arrangement of all controls 

Fixation light eliminates accommodation and convergence of patient 

Unexcelled finish and Swiss precision workmanship 


Brochures are available on request 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th Street New York 19, N.Y. 
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ess of route of administration”? 
isolated with increasing frequency from the 
action for topical treatment of patients with 


CHECK CONTACT LENS RADIUS 


in just 4 EASY STEPS 
with New AO Radiuscope 


Turn adjustment knob down to focus on top sur- 
face of lens positioned in mount. At the same 
time a built-in target will be visible. Bring this 
target into sharp focus. 


Focusing adjustment knob is turned wp (counter- 
clockwise) until a second target image appears. 
Bring this image into sharp focus. 


American ® Optical 


COMPANY 


Now its possible to measure the radii of curvature of con- 
tact lenses...both concave and convex surfaces. You can even 
measure lens thickness with the AO Radiuscope. The fine 
quality optical system and extra sensitive micrometer mech- 
anism gives you extremely accurate measurements...so de- 
sirable in preparing to fit contact lenses. You can be sure that 
your prescription has been followed precisely. The few 
moments it takes to check, can save possible re-calls and 
re-fitting later. Here's all you do to measure a concave curve. 


The dial gage zeroing knob is turned until a zero 
reading appears on the small inner dial and the 
large outer dial. 


Take measurement reading. First read small in- 
ner dial...then large outer dial. Adding both 
figures will give you the curvature of lens sur- 
face in hundredths of millimeters. 

Dept. T253 

Yes, I would like to see how the New AO Radiuscope 

can make my contact lens measuring job easier. 

© Please send full information by return mail. 

-) Have my AO Sales Representative or Supplier call. 


Address 
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‘now... a companion 
to DIAMOX® in Glaucoma 


Methazolamide Lederie 


cont rate 
26% 


26% responsive to 


The long-term effectiveness of DIAMOX in glaucoma is now supplemented by that 
of NEPTAZANE. Both drugs are carbonic anhydrase inhibitors and act by limiting 
aqueous inflow...but not necessarily with equal effect in the same patients. 


In extensive trials nearly three-quarters of all cases subjected to long-term 
therapy responded either to DIAMOX or NEPTAZANE. 


In practice, DIAMOX should be used first. If results are not satisfactory, 
NEPTAZANE is then indicated and frequently successful. Either drug is usually 
employed with standard miotic therapy. DIAMOX dosage: one 250 mg. tablet 
every four hours. NEPTAZANE dosage: one or two 50 mg. tablets, two or three 
times daily. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New York (Geterie) 


Acetazolar 
— 
"he 
20% responsive mi 28% not responsive 
to DIAMOX only AMOR AL to either 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
PROFESSIONAL PHARMACAL CO., INC., PHARMACEUTICAL MFGS., 


GLAUCOMA THERAPY 


REDUCE INTRAOCULAR TENSION 


“STERILE BUFFERED 


with the cholinesterase inactivating 


- Salicylate results in rapid, intense, and prolonged 


‘OINOLNY NVS 


special METHULOSE* base insures uniform and 


CONTAINS: ESERINE SALICYLATE % % AND PILOCARPINE 
HC! 2% IN A STERILE BUFFERED METHULOSE* BASE 
PACKAGE SIZE “Brand of Methylcellulose U.S.P. Reg. U.S. Pat Off. 


15 ce. Plastic Container Write for samples and literature. 
5 cc. Plastic Container 


PROFESSIONAL PHARMACAL CO., INC., Dept. J, 300 W. Josephine St., San Antonio, Texas 


WITH 
® 
\ / 
| OPHTHALMIC SOLUTION 
Eserine Salicylate. It is an excellent example of 
therapeutic synergism. Because the effects of Pilocarpine 
ss HICI_ and Eserine Salicylate on the pupil are additive, the 
— > | administration of MIOCEL is generally more effective 
than =the instillation of either drug alone. The direct 
| a effect of Eserine 
| comfortable distribution throughout the conjunctival sac. 
MIOCEL is extremely useful in the control and treatment 
xs ___ @f glaucoma and other conditions where intensive miosis 
Gam 
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NOW many more 
hypertensive patients 
may have THE FULL 
BENEFITS 
CORTICOSTEROID 
THERAPY 


Except for one case of mild blood-pressure elevation (150/90) no hypertension 
was seen in any of 1500 patientst as a result of treatment with DECADRON—the 
new and, on a milligram basis, most potent of all corticosteroids. Hypertension 
induced by other steroids diminished or disappeared. 


Thus with DECADRON, hypertension no 
longer appears to be a contraindication to 
successful corticosteroid therapy. And 
the dramatic therapeutic impact of 
DECADRON was virtually unmarred by 
diabetogenic or psychic reactions... 
Cushingoid effects were fewer and milder 
. .. and there were no new or ‘‘peculiar”’ 
4 side effects. Moreover, DECADRON helped 
at restore a ‘natural’ sense of well-being. 


DEXAMETHASONE tAnalysis of clinical reports. 
*DECADRON is a trademark of Merck & Co., Inc. ©1959 Merck 


treats more patients & Co. Ine 
MERCK SHARP & DOHME 


more effectively DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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a new cataract lens that 
lets aphakic patients 
SFE the difference! 


FIRST ASPHERIC 


G L INS S Catra Conoid 


CATARACT LENSES BIFOCALS 


AMERICAN BIFOCAL CO., INC. 


Now Patients Can Have Clear Vision from 
Edge to Edge.... Check These Advantages 


\ Crown glass enables precision grinding \ Aspheric curves permit lens to be 
and permanent surface curvatures thinner and lighter. 


te ge ema correction of \ Patient’s eye appears normal and 
; undistorted to others. 


\ crown glass \ Elimination of marginal astigmatism 
insures long, useful life. gives clear, wide-field reading vision. 


\ Crown glass and aspheric curves reduce \ A large 22mm straight-top, color-free 
chromatic aberration. reading segment is incorporated. 


\ Elimination of distortion of both \ Lenses are available in semi-finished 
stationary and moving objects. form for completion by local Rx lab. 


\ Uniform magnification increases \ Local laboratory may resurface inner 
peripheral vision. spherical side of lens when necessary. 


\ All aberrations optimally corrected \ Patient's post-operative adaptation 
for every lens power. to cataract lenses is easier. 


VOLK CATRACONOID LENSES ARE AVAILABLE IN 50mm DIAMETER 


AMERICAN BIFOCAL CO., INc. 


FOREMOST PRODUCERS OF MULTI-FOCAL LENSES 


VOLK CONOID LENSES FOR SUBNORMAL VISION 
Exclusive Manufacturers of: VOLK CONOID LENSES FOR INDIRECT OPHTHALMOSCOPY 
VOLK CATRACONOID BIFOCALS 


1440 ST. CLAIR AVENUE, CLEVELAND 14, OHIO 
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ALPHA CHYMAR -—lyophilized crystallized alpha 
chymotrypsin—exerts a selective lytic action on 
the zonule fibers of the lens, yet facilitates intra- 
capsular lens extraction with no evidence of dam- 
age to cornea, iris, hyaloid membrane or vitreous 
body.? This action is made evident by the sublux- 
ation of the lens a few minutes after zonulocamer- 
ular irrigation with a dilute solution of the enzyme. 


“The post-operative follow-up results have shown 
no impairment by alpha chymotrypsin on the ocu- 
lar structures.” 


“. . enzymatic zonuloiysis opens a new surgical 
field of the crystalline lens . . . renders extracapsu- 
lar extractions unnecessary . . . advantageously 
replaces the mechanical zonulotomy technique...’’* 
Specifically packaged for zonule lysis in lens extraction, 
ALPHA CHYMAR is available in cartons of 5 packages. 
Each package contains a 5 cc. vial of lyophilized 
ALPHA CHYMAR and a 10 cc. vial of ALPHA CHYMAR 
DILUENT (Sodium Chloride Injection, U.S.P.). 


1. Raiford, M. D.: J.M.A. Georgia 48:163, 1959. 2. Rizzuti, A. B.: A.M.A. Arch. Ophth. 
61:135, 1959. 3. Cogan, J.E.H.: Proc. Roy. Soc. Med. 51:927, 1958. 


A\ ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS Armour Means Protection 
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retinal 
hemorrhages 
absorbed 


use 
of 


NO IODISM 


As shown by retinal photography, rapid 
absorption of retinal hemorrhages fol- 
lows use of IODO-NIACIN. These re- 
sults have been established in a series of 
22 cases, 12 of retinal and 10 of vitreous 
hemorrhages.’ 


IODO-NIACIN Tablets contain potas- 
sium iodide 135 mg. (2% gr.) and nia- 
cinamide hydroiodide 25 mg. (%% gr.). 
The dosage used was | tablet three times 
a day. For greater effect this dosage may 
be doubled. 

IODO-NIACIN may be administered in 
full dosage for a year or longer without 
any iodism or ill effect.’ 

In emergencies, for rapid and intensive 
action, IODO NIACIN Ampuls may be 
used intramuscularly or intravenously.’ 
IODO-NIACIN Tablets are supplied in 
bottles of 100. Slosol coated pink. Am- 
puls 5 cc. boxes of 10. 


CHEMICAL COMPANY 


3721-27 Laclede Ave., St. Louis 8, Mo. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


2. Am. J. Ophth. 42:771, 1956 ledo-Niacin 
2. Am. J Digest Dis 22:5, 1955 

3. Med. Times 84:741, 1956 *US. Patent Pending 


—-Write for professional samples and literature wan, 


COLE CHEMICAL COMPANY AJO-8 

3721-27 Laclede Ave 

St. Lous 8, Mo 

Gentlemen Please send me professional literature and samples 
of 1ODO NIACIN 


STREET 
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NOW...DISTINCT FUNDUSCOPIC OBSERVATIONS 
CYCLOMYDRIL”..FOR MYDRIASIS_— _ 

FAST.. PROF OU ND. WV yITHOUT CYCLOPLEGIA 

found thereby more dean the use of in the 

most darkly pigmented iris, a dramatic pupillary dilation begin: upon instillation. Thi 

profound mydriasis is resistant to bright light but readily reversible in 30 minutes with 

miotic, 

brown or hazel 3.15. 

dark brown (Negro) eyes....................... 350mm 

blue, gray or green eyes........ . 438mm 


Mean Increase in Pupil Size 
0 Minutes after Instillation! 


¢ combined action of phenylephrine—an adrenergic mydriatic of choice? and Cyclogyl* 
—the potent anticholinergic mydriatic (in a concentration without cycloplegic effects) pro 
duces a pupillary dilation greater than that obtained by either drug alone. Cyclomydri 
is safe—there is no significant change in ocular tension or other serious side effects. 


Indications and Dosage: In funduscopy— one drop in each eye. 
In treatment of iritis, iridocyclitis, keratitis, choroiditis, posterior synechiae, ocular traum 

d after removal of cataracts or other ocular surgery — one drop every 6-8 hours 

ay be used for refraction in certain patients who have little or no accommodation. 
(Cyclogyl® is required when both cycloplegia and oe are indicated.) 
‘Composition: Cyclogy!® (cyclopentolate hydrochloride) 0.2%, phenylephrine hydrochlo- 
ride 10% with PVP (polyvinylpyrrolidene) in a metile, buffered ophthalmic solution. 
Available in 2 ml. and 7.5 ml. dropper bottles. 
Samples and literature available on request. 


1, Priestly, B. S.; Medine, M. M., and Phillips, C. C. To be published. 2. Ahiquist, R. P. in Drill, V. A: 
Pharmacology in Medicine, McGraw-Hill Book Company, Inc. New York, 1954, p. 18-26. 
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NOW MORE THAN EVER... 
THE KEY TO 
PRESCRIPTION 
ACCURACY Wich super-scopic styling, 


the Bausch & Lomb Greens’ Refractor provides 
the utmost in examining ease and prescription accuracy. 


You get greatly increased visibility, and smoother, 


swifter mechanical operation. Long recognized as 


the most efficient of refractors, today’s Greens’ Refractor 


becomes a key aid to modern professional procedure. 


For a demonstration in your office, call your 


Bausch & Lomb authorized ophthalmic instrument 
dealer, or write: Bausch & Lomb Optical Co., 
Dept. F-067, Rochester 2, New York. 
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| Greens’ Refractor 


Rondon 


Choice... 


Consider the new completeness of your Shuron men’s selection— 


the range it presents in styles, colors, sizes, and temples . . . 


By far the most popular with both professional and patient . . . offering significantly 


more in fitting, comfort and appearance . . . representing dependable 


Shuron quality . . . backed by understanding service . . . 


the Shuron men’s line is most complete in everything 


you and your patients want. 


Ronsir Aluminum 


Ronsir 


IN STYLES 


Now, a choice in men’s combinations—the 
contemporary new Rondon Browline® 
Frame at the left; next, Ronsir in anodized 
aluminum; then Ronsir in zylonite. At the 
right, a choice in all-zy] styles—the solid color 
Rondean, or the popular Rondean Clear 
Bridge. A Shuron frame for every face, and 
a price for every patient’s pocketbook. 


IN COLORS 


Four colors for the new Rondon—Black 
Briar, Golden Briar, Briar Grey and Cor- 
dova; five in aluminum for Ronsir—Brown, 
Bronze, Sienna, Gunmetal and Ebony (in 
addition to eight in zylonite) ; five for Ron- 
dean and Rondean Clear Bridge — Dusk 
Grey, Dusk Brown, Briar Grey, Black Briar, 
Golden Briar—plus Ebony for Rondean solid. 
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A complete range of sizes is available in 
all five styles-from 44 to 48mm (18-24 
bridge), and 50mm (20-24). In addition, 
Ronsir is obtainable in 38mm _ (18-22), 
40mm (18-24), 42 to 50mm (26) and, in 
aluminum, 42 to 50mm. 


IN TEMPLES 


A complete choice of matching or harmo- 
nizing styles includes Slipper, Taper, Riding 
Bow, Relaxo, Aztec Library, Aztec Relaxo, 
and aluminum Panel styles for Ronsir; 
Academy and Imperial for the Rondeans, 
and Oxford for Rondon. 


the complete men’s wear line 


IN QUALITY 


Shuron means quality. With the highest 
standards in zylonite, in 1/10 12K gold filled, 
in anodized aluminum . . . in precision form- 
ing, skilled craftsmanship and unsurpassed 
finish . . . in accuracy of fit, interchange- 
ability of components, and performance, 
you can always depend upon Shuron’s fa- 
mous “Quality Beyond Question.” 


IN SERVICE 


Our whole production and distribution or- 
ganization is built upon the concept of com- 
plete service to the profession. Our home 
office and coast-to-coast branch staffs work 
together with a network of professional sup- 
pliers to provide you with the styles, sizes 
and colors you want—where and when you 
need them. 


IN SIZES 
Rondean Clear Bridge 
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It’s new! 


It’s sensational! 
It’s the design of tomorrow! 


In constant demand since introduced at 
the International Congress in Brussels, 
the all new Haag-Streit Slit-Lamp “900” 
can now be ordered through the House 
of Vision, Inc. The short time it will take 
you to order now can possibly save you 
months of waiting /ater. Orders are pi'ing 
in. Our first allotment will soon be sold out. 


See it at the... 


Academy 
Meeting 


October 11'* to 
H.O.V. Booths 


65-68 


Ftouse of Vision ™ 


137 No. Wabash « Chicago 2, Illinois 
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The House of Vision invites you to see 
the ALL NEW and improved 


HAAG:STREIT slit-lamp “900” 


The all new Haag-Streit Slit-Lamp “900” 
introduces pacesetting advancements in 
mechanical and optical design—all espe- 
cially designed to facilitate the ophthal- 
mologist'’s work. 


« Illumination is as much as twice as brilliant. 


¢« New inclining device and rotatable slit let 
you get oblique, horizontal and vertical sec- 
tions—no prisms or attachments needed. 


« Extremely convenient dual controls—use 
either hand. 


Write for FREE illustrated, descriptive brochure. 


che House of Vision ™ 


« New improved Hruby lens mounting—lens 
follows microscope movements while frontal 
distance of lens in relation to eye remains same. 


¢ New design fixation lamp—always in focus 
to patient—eliminating accommodation and 
convergent movements. 


« All important parts are self-adjusted, inter- 
changeable units— permit ready use of acces- 
sories. 


« Aplanation Tonometer can be attached and 
removed at will—no other adjustments neces- 
sary. 


Your present 
Slit Lamp has a 
trade-in value 

at H.0.V. 


137 No. Wabash « Chicago 2, Illinois 
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ANTIBIOTICS? ANTIBIOTIC-STEROIDS? STEROIDS 
_ All Alcon antibiotics/steroids have these advantages: they 
Cally inert vehicle that holds drugs in contact with the 


Polymyxi 5) Neomycin Sulfate 
n ce.), 
(0.12%), and Methyicellulose (0.5%) 


Neomycin Sulfate (5 mg./cc.), Methylcellulose (0.5%). 


aqueous ang serves as a sootning, Comrortapie iupricant... tonicity and 
§ ce. Drop-Tainer ® packaging reduces the likelihood o contamination during use . 
Whatever 
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these new lenses! 


identified, too! 


Here’s the new, curved-top segment bifocal, a Univis 
Excellity product in every sense of the word. Man- 
ufactured in a complete range of Univis corrected 
curves, in a broad range of reading adds. Identified 
—look for the faint brownish-pink coloration* of 
the segment line. 


*Trade-mark of The UNIVIS Lens Company 


or choose one of these other new Univis lenses 


Univis E—A wide segment, color- UniKryp—A Univis 


free, monocentric, one-piece bifo- Excellity kryptok- 
ia cal. in white and the Univis Light type bifocal, in 
Control lens series white and the 
Univis Light Con- 
UnAchrome 0 22—Univis now offers trol Lens series. 
the finest in color-free round seg- § 
ment bifocals, produced on Univis 


corrected curves. In white and the 
Univis Light Control lens series. 


if its out:front, its UNIVIS 
Lens Company 
Dayton, Ohio 
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Current and interesting 
OPHTHALMOLOGICAL 
EQUIPMENT by Parsons 


Costenbader Clip-on Trial Frame 
by Parsons, #6390. 
Developed by 

Frank D. Costenbader, M.D. 
Designed to use over children's 
glasses for rapid estimate 

of change required 
in present correction. 


#7492, Bailliart 


Oochtha! 
P 


preferred type with 
Thermosector, +7512. The only complete registering dial. 

electro-surgical unit for EENT technics 
and retinal detachment. 


Keeler Spectacle Magnifier, 
#6700. Precisely crafted 
surgical loupe of British 
manufacture; can be more 
accurately adjusted to user 
than other loupes. 


Parsons Optical Laboratories maintain five dispensing 


offices in the San Francisco area to serve your Lens Meter, #6410. 

patients with excellent eyewear, contact lenses, or Compact imported 

artificial eyes. instrument, complete 
with marking device. 
Only $125 


Complete line of eye surgery 
instruments always in stock. 


Parsoms 
LABOR 
518 POWELL STREET - SAN FRANCISCO ? CALIFORNIA 


f.0.b. San Francisco. 


Write us for catalog 
and information on 
any of the above. 
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Administer ophthalmic drops the 


Case in point: 


PHENYLEPHRINE: In conventional administration, phenylephrine 
is briefly exposed to room atmosphere; so it quickly 
decomposes, discolors, loses potency, becomes irritating to 
ocular tissues. Phenylephrine in the Minims sterile package and 
over-wrap prevents such deterioration . .. because the 
medication is not exposed to air until the very instant of use. 


Furnished as Phenylephrine Hydrochloride 2.5% and 10%. 
Also available — packs of 20 overwrapped Minims, stable 
for an indefinite period, of the following drugs 

(each Minims package containing the usually 
administered number of drops of each): 

Atropine Sulfate 1% and 2% 

Eserine Salicylate 0.25% and 0.5% 

Homatropine Hydrobromide 2% and 5% 

Pilocarpine Hydrochloride 1% and 2% 

Scopolamine Hydrochloride 0.2% 

Tetracaine Hydrochloride 0.5% 


Especially convenient for — surgery, office, ward, 
outpatient use, doctor's bag. 


STERILE PACK 
i= 
Pack 
® 


Barnes-Hind Ophthalmic Products, Inc., 895 Kifer Road, Sunnyvale, California, REgent 6-5462 
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RIGHT BECAUSE GANTRISIN OPHTHALMIC (sOLUTION AND OINTMENT) 
promptly and effectively controls a broad front of microorganisms, 
including such common pathogens as Hemophilus influenzae (Koch- 
Weeks). There is little likelihood of bacterial resistance emerging. 
Gantrisin Ophthalmic Solution is stable, sterile and isotonic, buffered at 
the pH of tears...no stinging, no burning. RIGHT IN common external 
eye disorders, such as “pink eye” and nonspecific conjunctivitis, punc- 
tate and dendritic keratitis, superficial corneal ulcers, blepharitis; also 
in ocular trauma, for prophylaxis following surgery and after removal of 
BOGIES. Ophthsimic Solution ond Ointment contsin 4% Gontrisin®- brand ot 


Bera ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc - Nutley 10 - N. J. 
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This condition is understood to be the 
existence of myopia in one eye and hyperopia 
in the other. In most cases, fusion is lacking 
and suppression occurs. A correction is 
necessary which will tend to equalize the image 
sizes, will look good cosmetically to the 

friends of the patient, and will correct the 
acuity at far and near without creating new 
fusional problems. 


A spectacle lens may tend to equalize the 

image sizes, but will not look good 

cosmetically. The minus in front of one eye 

will make that eye look smaller than the eye 

which is enlarged by the plus correcting lens. 

Friends of the patient may make remarks 

about this peculiar effect. But even if this 

aspect is ignored, and the acuity corrected by 

means of the proper powered spectacle lenses, 

the fusion problem which is created is often 

worse than the original one which existed. 

Every time the patient looks below the optical 

center of the spectacle lenses, the eye with 

the minus correction will have a base down 

prismatic effect while the eye with the Py a i 

plus correction will have a base up An - metropia : 
prismatic effect. This vertical prismatic i i ; 
effect is generally intolerable, and if ie ; 
diplopia does not occur, suppression usually must. wale. : 


Until the advent of modern day contact lenses, 
this problem of antimetropia was ope to be 
avoided. Today the answer is at hand. 

The contact lens will tend to equalize the 
image sizes; will not be visible at all under 
ordinary conditions and therefore will look well 
cosmetically; and will move with the eye 
thereby maintaining the optical center of the 
lenses in the same relative position to the 
visual axis regardless of the direction of gaze, 
thereby eliminating the possibility of a 
variable prismatic effect. 


the Plastic 
Contact Lens 
Company 


“Dedicated to Knowledge and Research” 


59 EAST MADISON STREET # CHICAGO 3, ILLINOIS 
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Isn’t it time 
to look at eye care costs? 


Today a patient pays only 16.7% more for eye care, on an average, than he 
did during the 1947-1949 period. This compares with . . . 


General Practitioners’ fees............. ....up 41.1% 
up 36.9% 


Doesn’t this indicate that eye care 
is one of today’s best buys? 


Yes—from the patients’ point of view. But unfortunately 
a professional man’s living expenses are up 23.7°7. And the 
cost of maintaining the average professional office is con- 
tinually increasing. 


What about the future? 


It depends on each individual. Naturally, fees should be 
realistically related to the quality of professional services 
offered, to the costs of providing them and to the prices 
people are willing to pay. This question deserves the best 
thinking of the Eye Care Professions in order that top 
caliber men may continue to be attracted to, and encour- 
aged to stay in, the Eye Care Professions. 


NOTE: Figures based on U.S. Consumer Price Index figures to December 1958 


American @ Optical 


COMPANY 
Since 1833 ... Better Vision for Better Living 
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Important 
Medical Team 


In YOUR Life 


THE EYE PHYSICIAN 
Medical Doctor-Ophthalmologist 


The Medical Specialist Who 
Examines Your Eyes THE GUILD OPTICIAN 
(Scientifically Trained Technician 
The Craftsman Who Makes, Fits 
and Services Your Glasses 


One of a series of Public Relations Messages to 
acquaint the public with the importance of the 
ophthalmologist and the optician as a team 

for eye care. 
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REMOVE 
THIS 
UNPRESCRIBED 
PRISM 

NEAR! 


CEN-COR ... a factory-decentered 28mm 
D-style multifocal* with a non-reflecting line, 
makes possible a horizontal optical center 
through the segment with a tolerable min- 
imum of base-out prism, with no sacrifice of 
field for near tasks. This fine lens solves the 
everyday problem of unprescribed prism in 
the segment caused by distance correction. 


CEN-COR by Vision-Ease is now in stock for 
immediate delivery. Solve your next prism- 
at-near refractive problem with this great 
lens! 


*CEN-COR is available in 28mm D-style bifocal or 28mm trifocal, 7mm intermediate. 


No loss of nasal or tem- 
poral area when com- 
pared with one-piece A 
siyte! 


. No loss of temporal field 


when compared to de- 
centered regular D-style! 


. Provides same temporal 


field as ordinary D-style 
without resultant prism 
at near! 
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Predmycin offers unique, 
three-fold action: neomycin 
(0.5%) for prompt and potent 
antibacterial action against 
over 90% of ocular disease- 
causing organisms, prednisolone 
(0.2%) to check destructive 
inflammatory reactions, and 
phenylephrine (0.12%) to 
improve the eye’s appearance, 
allay irritation, reduce 

edema and localize the 
prednisolone in the tissue. 
Dose: 1-2 drops in the eyes, 
two to four times a day. 
Predmycin does not sting or 
burn on administration. 
Supply: 5 cc. plastic dropper 
bottles—on prescription only 


ALLERGAN CORPORATION Los Angeles 17, California 
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MODEL 
Harrington-Flocks 


Field Screener on,149°° 


Introduced by Jenkel-Davidson in 1956, the Harrington-Flocks Visual Field Screener has become 
standard equipment in leading ophthalmologists’ offices throughout the country. 

This Screener has proved to be remarkably accurate— and you can easily test a patient in three 
to five minutes! No special instructions are needed. Just press a button activating the black light flashes. 
What the patient sees on the various test cards indicates any loss in visual field, signaling the neces- 
sity of further tests for glaucoma and other diseases. 


Order today—take advantage of this new low price. 
Satisfaction guaranteed. Write or wire collect 


» i 
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OPTICAL LIU COMPANY 

366 Post Street San Francisco, California ss24 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 


ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 


MepicaL Market RESEARCH INc. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB BAILLIART JEANDELIZE 
HARTMANN HAMBRESIN LEPLAT 
P..V. MORAX AMSLER FRANCESCHETTI 
DIAZ-CANEJA PAUFIQUE JULES FRANCOIS 
MAGGIORE DUBOIS-POULSEN JOAN-SEDAN 


Editor-in-Chief: Dr. EDWARD HARTMANN _ 2 Ave. Ingres, Paris 16 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
thalmological Societies. 


This review is published by Messrs. Doin & Co. 
8 Place de l’'Odeon Paris 


Subscription rates: France, Belgium and Colonies—4800 Fre. 
Abroad —$12.60 U.S. 
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Sterile buffered solution 
for minor eye irritations 


decongestant + astringent. antiseptic 


Opi 


contains : 


Opt, Neo-Synephrine (brond of phenylephrine) and 


Neo-Synephrine® HCI (0.08%) — gentle, long acting 
decongestant 

Zinc sulfate (0.06%) —mild astringent and antiseptic 

Boric acid (2.2%) —standard ophthalmic 
bacteriostatic and mild antiseptic 

Zephiran® chioride (1:7500) —well tolerated, efficient 


sr 


Zephiran (brand of benzeltonivm. os chloride, refined). 
tredemorks reg. U.S. Pot. 
*Mene-Orop, tredemert 


In exclusive Mono-Drop* bottles that 
eliminate dropper contamination and 
simplity instillation. 15 cc. 


‘ 
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EXOGENOUS INTRAOCULAR FUNGUS INFECTIONS* 


WITH PARTICULAR REFERENCE TO COMPLICATIONS OF INTRAOCULAR SURGERY 


Ben S. Fine, M.D., anp Lorenz E. ZimmMerMAN, M.D. 
Washington, D.C. 


Fungus infections of the cornea have re- 
cently been observed and reported with in- 
creasing frequency.** Most of these infec- 
tions have developed as complications of 
superficial corneal injuries or of other pre- 
existing corneal disease in patients who had 
been treated with antibiotic and cortico- 
steroid preparations. Less attention has been 
given to a parallel increase in the number of 
intraocular infections caused by fungi. Such 
infections may arise in one of three ways: 
(a) a mycotic ulcer of the cornea may ex- 
tend into the eye, giving rise to a purulent 
iridocyclitis with hypopyon; (b) a mycotic 
infection in a distant tissue may spread 
hematogenously to the eye, producing a dif- 
fuse retinitis and a deep vitreous abscess ; 
(c) a surgical or accidental penetration of the 
globe may carry fungal elements into the 
ocular tissues. 

It is to the third of these pathogenetic 
mechanisms that we wish to direct attention 
in this paper, for we suspect that such cases 
are now occurring more frequently than is 
generally realized. Cases of mycotic end- 
ophthalmitis have been recognized for many 
years, but in the past most of these were ap- 
parently endogenous infections. Rychener,* 
who reviewed the literature in 1933, col- 
lected 19 cases of which only six followed 
penetrating trauma to the eye. Three of the 
*From the Registry of Ophthalmic Pathology, 
Armed Forces Institute of Pathology, and the 
Washington Hospital Center. Aided by a grant 
from the Squibb Institute for Medical Research 
and by a Fight-for-Sight Award of the National 
Council to Combat Blindness, Inc. 
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latter were complications of ocular surgery. 
The six exogenous cases collected by Ryche- 
ner are abstracted here: 

1. Rémer,® in 1902, reported the case of a 
four-year-old child who was injured with a 
knife. Severe iridocyclitis necessitated enu- 
cleation. Examination of the fresh specimen 
revealed multiple abscesses in the anterior 
vitreous and Aspergillus fumigatus was re- 
covered by culture. 

2. Budek,® in 1914, reported a case which 
developed after two operations for retinal 
Blastomycetes were cultured 
from the exudate which filled the anterior 
chamber, but subsequently when the eye was 


detachment. 


eviscerated the organism could not be recov- 
ered. Budek assumed the infection spread 
into the operative site from the conjunctival 
sac, thence to the vitreous and anterior uvea. 
He observed that this infection did not pro- 
gress with the rapidity of a bacterial endoph- 
thalmitis. 

3. Fuchs,” in 1919, described the case of a 
65-year-old woman who acquired a chronic 
iridocyclitis 6 months after cataract extrac- 
tion. Enucleation was performed a year an | 
a half later. Upon histopathologic study, an 
abscess containing granules resembling those 
of actinomycosis was found in the ciliary 
body below. Since the patient exhibited no 
other evidence of actinomycosis, Fuchs con- 
cluded the fungus had entered the eye during 
cataract extraction. 

4. In 1924, Verhoeff,* reported the case of 
a 30-year-old patient with chronic irido- 
cyclitis which followed an operation for con- 
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genital cataract. Although the operation was 
performed on one eye only, both eyes be- 
came involved by the chronic inflammatory 
process and both were enucleated a year 
later. Military abscesses containing actino- 
mycotic granules were found in both eyes. 
Verhoeff concluded the infection developed 
during surgery and spread hematogenously 
from one eye to the other. 

5. Balbuena,’ in 1925, reported the case of 
a four-year-old child who received a pene- 
trating wound and subsequently developed a 
purulent endophthalmitis. Inoculation of the 
purulent material into a rabbit eye produced 
an exudate in which a fungus could be seen 
microscopically. The fungus was not identi- 
fied by culture. 

6. Rychener’s own case* was one which 
followed a penetrating wound by a splinter. 
The foreign body was removed and the 
wound repaired. On the eleventh day after 
surgical repair, the eye became painful and 
iridocyclitis was evident. The eye was enu- 
cleated 10 days later. Examination of the 
globe revealed an abscess in the anterior 
vitreous directly across from the site of 
penetration. A few vegetable cells were 
found along the path of injury. Mycelial 
forms of a fungus believed to be a species of 
Aspergillus were found in the abscess. 

Relatively few reports of postoperative or 
post-traumatic mycotic infection have been 
made in the 25 years that have elapsed since 
Rychener’s paper was published. In 1956, 
de Quieroz”® presented a case of posttrau- 
matic fungus endophthalmitis at a Brazilian 
Ophthalmological meeting. This will be de- 
scribed later (Case 3). 

Greetham and Makley" in 1957, reported 
a case of intraocular fungus infection fol- 
lowing cataract extraction. They suggested 
that the fungus was “probably introduced 
with the capsule forceps as shown by the 
location of the abscesses, that is, at the in- 
cision and the opposite leaf of the iris.” This 
patient received intensive antibiotic and ster- 
oid therapy. Greetham and Makley called at- 
tention to the rather long latent period be- 
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tween surgery and appearance of the in- 
flammation (four weeks). 

In 1958, Veirs and Davis" reported a case 
of fungus infection of the anterior chamber 
which developed after a penetrating injury 
by a thorn. The eye quieted down upon re 
moval of the thorn, but soon became red and 
painful again. A whitish mass was found on 
the back of the cornea at the end of the 
wound. Treatment consisted of atropine, hy- 
drocortisone, neomycin and hot packs. The 
eye responded to this therapy for a while, 
but the 
tinuing medication. Finally the whitish ma- 


inflammation recurred on discon 
terial was removed by an ingenious surgical 
procedure and examination of the specimen 
revealed septate mycelia of a fungus which 
was not identified by culture. Uneventful 
recovery followed the operation. The simi- 
larity of this case to one of our own series in 
which a mycotic abscess formed at the end 
of a paracentesis wound is quite striking 
(Case 13). 

Foster and coworkers’ have observed 
three postoperative infections of the eye 
caused by a fungus identified as a species of 
Volutella. Two of the infections occurred in 
a patient who had undergone bilateral cata- 
ract extraction. The first sign of endoph- 
thalmitis appeared nine days after the first 
operation. The patient was treated with oral 
and topical Mycostatin, oral chloromycetin 
and intramuscular penicillin but the eye was 
enucleated on the 47th postoperative day. A 
pure culture of Volutella cinerescens was ob- 
tained and histologic examination revealed 
an anterior chamber abscess in which nu 
merous spores and branching hyphae of the 
fungus could be demonstrated with the Grid- 
ley stain but not with hematoxylin and eosin. 
The early signs of postoperative endophthal- 
mitis appeared in the second eye 31 days 
after its lens had been removed. Three gray 
nodules averaging 0.5 mm. in size appeared 
on the anterior surface of the vitreous near 
the pupillary border of the iris at the 6- 
o'clock position. Gray filaments extended 
radially about each central nodule. On the 
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36th postoperative day the patient was 
treated with intravenous Amphotericin B. 
This treatment was repeated a few times but 
discontinued when the minimal inhibitory 
concentration for the infecting organism was 
found to be five times higher than the maxi 
mal blood level of Amphotericin B. The drug 
was then administered topically in an oint 
ment, subconjunctivally intraocularly 
(anterior chamber). With this regimen the 


infection seemed to be controlled; the eye 


became asymptomatic but was blind. The 


third instance of postoperative infection with 
this same organism mentioned by Foster and 
coworkers occurred prior to their use of anti- 
fungal agents and progressed rapidly to enu- 
cleation. 

To date we are therefore aware of only 
six instances of postsurgical and posttrau 
matic fungus infection of the intraocular tis 
sues reported since Rychener’s paper of 
1933. It is our purpose, here, to report 13 
such cases. These include the case presented 
at a Brazilian ophthalmological meeting by 
de Quieroz in 1956.'° We do not believe that 
any of these cases have been published pre- 


viously. 


MATERIALS AND METHODS 

The cases selected for this report were all 
examples of exogenous fungus infection of 
intraocular tissues. Each case met two prin- 
cipal criteria: (a) there was a history of a 
surgical procedure or of other penetrating 
wound of the eye, and (b) the histologic sec- 
tions of the enucleated eye revealed evidence 
of active proliferation of a fungus within the 
inflammatory lesions. Cases of intraocular 
fungus infection secondary to perforated 
corneal ulcers® were excluded as were those 
cases in which only a few saprophytic fungi 
were contained on intraocular foreign bodies 
Wilder, 1948). Special stains for 


and for bacteria were employed in 


(see 


fungi 


every case. Either or both the methods of 


Gridley'’ and Grocott'’ were used for the 


demonstration of fungi while gram_ stains 


were made in an effort to reveal bacteria. No 


Fig. 1 (Fine and Zimmerman). Case 1 (AFIP 
Acc. 183807). Posttraumatic mycotic endophthal- 


mitis. (Hematoxylin-eosin, 4.) 


bacteria were found in the cases to be re- 
ported here. 


CASES FOLLOWING ACCIDENTAL TRAUMA 


(AFIP Accession No 

On September 16, 1956, a 19-year-old white man 
was struck in the left eve with a piece of copper 
wire. An iridectomy was performed on the same 
day and the piece of wire removed 


CAsE 1 183807 ) 


Convalescence 
was uneventful initially. Two weeks later there was 
evidence of intraocular hemorrhage and infection. 
Blood and pus were seen in the anterior chamber 
The fundus obscured and a 
panophthalmitis was made. The eye was enucleated 
on November 25, 1956, about two months after 


was diagnosis of 


injury and surgery 

Upon opening the eye a cone-shaped detachment 
of the retina and a vitreous abscess were observed 
Microscopic examination revealed an abscess with 
perforating wound of the cornea near the 
1). The abscess, which also 
obliterated the anterior, posterior and 
contained large numbers of 
septate, nonpigmented mycelia of a 
fungus (fig. 2). These averaged 4.54 in width. 


Case 2 (AFIP Accession No. 741873) 


A 33-year-old white man was in good health 
until Jaruary 8, 1956, when he suffered a penetrat- 
ing injury to his left eye by a flying piece of nail. 


in a 
limbus on one side (fig 
filled and 
vitreous chambers, 


branching, 


He was seen by his physician within the hour and 
was referred to an eye clinic. His visual acuity had 
become reduced to light perception. The patient was 
hospitalized, treated with penicillin and analgesics, 
but the sutured until four days 
later. The patient was discharged 10 days after the 
injury but the eve continued to be painful and in- 


wound was not 
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Fig. 2 (Fine and Zimmerman). Case 1. Septate 
mycelial forms of a fungus are present in large 
numbers throughout the abscess shown in Figure 1. 
(Gomori methenamine silver, x 350.) 


jected. Examination on February 15, 1956, revealed 
corneal bedewing. A conjunctival flap covered the 
lateral part of the cornea. Light projection was 
fair. The anterior chamber was present and there 
was a four-plus aqueous flare. A traumatic cataract 
prevented visualization of the fundus. X-ray films 
revealed no evidence of a radiopaque foreign body. 
Treatment consisted of topical cortisone and atro- 
pine and subconjunctival injections of adrenalin, 
cocaine and atropine to break up the posterior 
synechiae which had formed. Subjective and objec- 
tive improvement followed but because of the per- 
sistence of iritis and the fear of sympathetic oph- 
thalmia the eye was enucleated on February 21st. 
The postoperative course was uneventful and the 
nontraumatized eye remained quiet 

Upon opening the eye, an iris coloboma was seen 
on the temporal side. Mucoid material was present 
in the anterior chamber and the lens was swollen 
and opaque posteriorly. A mass of opaque white 
tissue projected from the peripheral retina and pars 
plana inferiorly. Microscopically, this was found to 
consist of a large number of microabscesses sur- 
rounded by contracted vitreous. Stains for fungi 
revealed a number of flattened, twisted, septate, 
nonpigmented mycelial structures averaging 4.5y 
in width. Giant cells were present about fragments 
of these degenerating hyphae. 


Case 3 (AFIP Accession No. 743097) (Previ- 
ously reported by de Queiroz”) 


An 11-year-old white girl was struck in the eye 
with a piece of wood. Secondary glaucoma super- 


vened. The patient was given Diamox and Cortone 
drops topically for 20 days. The tension was re- 
duced somewhat but then uncontrollable. 
Parenteral penicillin and topical pilocarpine were 
administered but the eye was finally enucleated. The 
general health of this patient was considered to be 
good. A calotte of the enucleated eye was submitted 
in consultation. Sections of the calotte did not re- 
veal the site of penetration. There was marked 
congestion of the limbal vessels. The anterior cham- 
ber was obliterated by the apposition of the iris 
to the cornea. A small piece of lens material lay 
against the iris. A large abscess filled the area be- 
tween the iris and a broad band of hemorrhagic 
scar tissue which traversed the globe in the plane of 
the ora serrata (fig. 3). Although the abscess was 
composed mainly of disintegrating polymorphonu- 
clear leukocytes, a zone of epithelioid and giant cells 
surrounded it. The abscess contained a large num- 
ber of branching septate mycelia averaging 2.5p 
in width (fig. 4). Occasional degenerating globoid 
forms were present but no specialized reproductive 
or sporulating structures were noted. 


became 


POSTOPERATIVE CASES 
Case 4 (AFIP Accession No. 551747) 

An 86-year-old white man had a lens extraction 
in his left eye on July 22, 1952. Signs of uveitis 
appeared in this eye 11 days later. He was put on 
cortisone, both topically and systemically. Examina- 
tion at the time of enucleation revealed aphakia, 
cloudy media and hypopyon. A diagnosis of endoph- 
thalmitis was made. The eye was enucleated on Sep- 
tember 24, 1952 

Upon opening the globe in the vertical plane, 
blood was observed in the anterior chamber. An 
opaque gelatinous mass, adherent to the ciliary body 
was bound on one side, but the posterior segment 
appeared relativel- uninvolved 


Fig. 3 (Fine and Zimmerman). Case 3 (AFIP 
Acc. 743097). Posttraumatic mycotic endophthal- 
mitis. (Hematoxylin-eosin, 7). 
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Fig. 4 (Fine and Zimmerman). Case 3. Gomori’s 
methenamine silver stain reveals profuse growth of 
a fungus in the abscess illustrated in Figure 3. 
The globoid forms are interpreted as degenerating 
hyphae rather than specialized reproductive struc- 
tures. ( 630.) 


A limbal scar containing doubly refractile for- 
eign bodies surrounded by multinucleate giant cells 
was observed on microscopic examination. The lens 
was absent. A delicate fibrinocellular pupillary 
membrane was present and a purulent vitreous 
abscess was found inferiorly, over the ciliary body 
(fig. 5). This numerous branching, 
septate mycelia measuring 2.5 to 3.54 in width 
(fig. 6). These fungi could be seen only when ap- 
propriately stained. An occasional giant cell was 
found at the periphery of the abscess 


contained. 


Fig. 5 (Fine and Zimmerman). Case 4 (AFIP Acc. 551747) 


Fig. 6 (Fine and Zimmerman). Case 4. Many 
a fungus are 
(Gomori 


septate branching mycelial forms of 
found in the abscess shown in Figure 5. 
methenamine silver, x 305.) 


Case 5 (AFIP Accession No. 704188 ) 

Lens extraction was performed in the right eye 
of a 74 year old white man in January, 1955. The 
postoperative course was described as uneventful 
and vision of 20/20 was obtained with suitable cor- 
rection. On April 15, 1955, the patient returned 
complaining of pain in the right eye. Examination 
at this time revealed a red painful eye and an 
abscess in the fundus which appeared to be mixed 
with blood. The tension was 37 mm. Hg. The pa- 
tient was admitted to the hospital the following day 


A localized mycotic abscess is present on 


the inner surface of the ciliary body and peripheral retina inferiorly (on left side) and there is fibrino- 
purulent exudate in the lower anterior chamber angle. (Hematoxylin-eosin, x6.) 
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and a cyclodialysis was performed. The pressure 
was reduced but the inflammation persisted. At this 
time a white membrane was noted in the pupillary 
space. No antibiotics or other drugs had been ad- 
ministered. Clinical diagnosis of secondary glau- 
coma due to vitreous hemorrhage was made and 
the eye was enucleated on April 30, 1955. 

Upon opening the eye in the laboratory multiple 
abscesses were found in the vitreous, varying in 
size from 1.0 to 5.0 mm. There was a clot of 
blood on the iris. The cloudy vitreous contained a 
few streaks of blood. 

Microscopically, a fibrinous membrane layered 
with fresh blood anteriorly and proteinaceous exu- 
date and degenerated vitreous posteriorly occluded 
the pupil. A discrete abscess which measured 1.0 
mm. in diameter present in the anterior 
vitreous immediately behind the blood-covered 
pupillary membrane (fig. 7). A more diffuse area 
of suppuration was observed in the vitreous in- 
feriorly. Special stains revealed large numbers of 
branching, septate, nonpigmented mycelia, especially 
about the periphery of the abscess. These meas- 
ured about 2.0u in diameter. The posterior seg- 
ment of the globe revealed but little inflammatory 
reaction. 


Case 6 (AFIP Accession No. 732020) 


A 59-year-old Negress was admitted for enuclea- 
tion of the right eye two years and two months 
after a combined intracapsular lens extraction had 
been performed. The patient was a known diabetic 
with retinitis proliferans, chronic glaucoma and a 
blood pressure of 180/80 mm. Hg. She did not 
do well following cataract extraction and was main- 
tained on atropine and topical hydrocortone. Seven 


was 


months after cataract extraction a knife-needle in- 
cision of a plastic membrane on the face of the 
vitreous was carried out. A slowly progressive 
endophthalmitis ensued and finally almost all vision 
was lost. The tension at the time of enucleation was 
12 mm. Hg. Ophthalmoscopic examination revealed 
the anterior chamber to be filled with white exudate 
which had originally seemed to protrude from the 
vitreous. 

The left eye was aphakic with vision correctible 
to 20/80. The tension was 27 mm. Hg but the 
visual fields were almost full. There was moderate 
vitreous haze, diabetic retinopathy but no 
glaucomatous cupping of the disc 

The right eye was enucleated with a diagnosis of 
endophthalmitis. The eye was opened in the vertical 
plane and the anterior chamber was found to be 
filled with a creamy material. Peripheral anterior 
synechiae and a cyclitic membrane attached to the 
posterior surface of the iris were present. A 2.0 
mm. pigmented lesion was seen in this membrane 

Microscopic examination of the exudate con- 
tained in the anterior chamber revealed degenerat- 
ing polymorphonuclear leukocytes, large pale-stain- 
ing macrophages, and small clumps of mycelial 
forms of fungus. These were lightly pigmented, 
septate, branching, and averaged 2.54 in diameter 
A thick inflammatory membrane containing a num- 
ber of giant cells covered the anterior surface of 
the lower iris leaf. The anterior vitreous bulged for- 
formed a membrane 


some 


ward and its anterior face 
which covered the pupillary space and the coloboma 
of the superior iris leaf. It became continuous below 
with the inflammatory covering the 
lower iris leaf. The rest of the vitreous cavity was 


relatively uninvolved. 


membrane 


Fig. 7 (Fine and Zimmerman). Case 5 (AFIP Acc. 704188). A pupillary membrane is present and there 
is a discrete abscess in the anterior vitreous. (Hematoxylin-eosin, <7.) 
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Fig. 8 (Fine and Zimmerman). Case 7 


(AFIP Acc. 686094). A large discrete vitreous abscess is shown 


behind the lens on one side. (Hematoxylin-eosin, <7.) 


Case 7 (AFIP Accession No. 686094) 


\ 28-year-old white man struck in the 
right eye with a piece of steel while working on his 
farm on October 7, 1954. He was examined within 
the hour and found to have 6/6 vision in each eye. 
laceration of the conjunctiva 
2.0 mm. 
revealed a_ fresh 
vitreous hemorrhage and a large metallic foreign 
body lodged in the vitreous. The foreign body could 
not be removed with the electromagnet; therefore, 


was 


There was a 2.0 mm 
and sclera at the 
hind the limbus 


2-o’clock position, be- 


Funduscopy 


a new incision was made in the region of the ciliary 
body at the 4-o’clock position and carried down 
through the sclera. Reapplication of the magnet was 
rewarded by the removal of a steel sliver measuring 
2.0 by 1.0 mm 

On admission the patient had been given a single 
injection of penicillin (600,000u.), a tetanus- 
thyphoid booster, and placed on chloromycetin, 0.5 
gm., four times daily. The latter was continued for 
10 days, during which time the eye cleared rapidly. 
By November 4, 1954, the visual acuity was 6/7 
and the only evidence of injury that remained was 
a heavy collection of vitreous floaters. Treatment 
was discontinued:and the eye remained asympto- 
matic until November 9, 1954, when the patient 
experienced a sudden onset of pain, redness, and 
vision. Examination revealed an acute 
iridocyclitis with a one-mm. hypopyon. Treatment 
in the hospital included chloromycetin, achromycin 
and ACTH by intravenous drip (40u. per day for 
five days, then 20u. per day for three days). The 


loss of 


eye did not respond satisfactorily and continued to 
be very painful although the hypopyon cleared and 
the anterior segment inflammation subsided to a 
large extent. An inflammatory mass could be seen 
in the vitreous. This gradually enlarged in spite of 
treatment. Several foreign protein injections were 
given without any improvement and a cyclitic mem- 
brane formed despite continuous atropinization 

On December 4, 1954, the vision of the painful 
right eye was faint light perception. A whitish mass 
could be seen in the vitreous extending from the 
nasal periphery. The remaining vitreous was moder- 
ately hazy. A diagnosis of exogenous endophthal- 
mitis secondary to intraocular foreign body was 
made and the eye was enucleated on December 6, 
1954. 

Macroscopic examination of the enucleated eye 
revealed a pale purulent exudate in the detached 
cloudy vitreous behind the lens in the lower nasal 
portion (fig. 8). Hemorrhage was present over the 
nerve head and a thick retinal fold extended from 
the disc margin to the equator on the nasal side. 

Microscopic examination with the aid of special 
stains revealed large numbers of branching, septate 
mycelia of a fungus averaging 4.54 in width, most 
noticeable in the periphery of the abscess (fig. 9). 
The retina was drawn up and folded on this side 
and the vitreous was detached. The remainder of 
the retina was in position and relatively normal. 


Case 8 (AFIP Accession No. 754542) 


Lens extraction was performed in the left eye 
of a 69-year-old white woman on February 17, 
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Fig. 9 (Fine and Zimmerman). Case 7. Branch- 
ing septate hyphae are present about the periphery 
of the abscess shown in Figure 8. (Gridley stain, 


« 350.) 


1956, with uneventful operative and postoperative 
course. Visual acuity subsequently was 20/20 with 
correction. On March 16, 1956, a round pupil intra- 
capsular lens extraction was performed in her right 
eye, also without incident. The postoperative course 
was uneventful and she was discharged on the 12th 
day. She received sulfonamides by mouth and topi- 
cal atropine, cortisone and bacitracin while in the 
hospital. 

On April 2, 1956, she was readmitted because of 
a choroidal detachment and shallow anterior cham- 
ber. She was given Diamox and eserine. Two days 
later the choroid appeared completely detached and 
the anterior chamber was flat. On April 4th a small 
incision was made down to the choroid in the lower 
temporal quadrant, the choroid touched with a 
diathermy needle, and a large amount of fluid 
evacuated. A large bubble of air was then placed in 
the anterior chamber. Following this the choroid re- 
turned to its normal position, the anterior chamber 
reformed, and the patient was discharged. Ten days 
later the corrected visual acuity was 20/25. Ex- 
amination revealed an anterior chamber of normal 
depth, a one-plus aqueous flare, an intact hyaloid 
and a clear vitreous. Funduscopic examination was 
normal. Medication during this time consisted of 
topical atropine once and topical cortone (0.5 per- 
cent) three times daily. 

On April 26th the eye became painful and on 
April 28 the patient returned for examination. 
There was marked ciliary congestion, a four-plus 


aqueous flare, and an area of fibrinopurulent exu- 
date on the anterior vitreous face adjacent to the 
pupillary margin of the iris at the 6-o’clock position. 
The exudate extended posteriorly into the inferior 
portion of the vitreous cavity. Corrected visual 
acuity was reduced to 20/40. The fundus appeared 
normal. The patient was hospitalized and placed on 
intensive antibiotic and steroid therapy, receiving 
ACTH for five days, chloromycetin and sulfona- 
mides by mouth, and atropine and cortisone topi- 
cally. The inflammation cleared rapidly and the 
patient was discharged nine days later. 

Upon discharge the eye was white, the exudate 
which had previously been noted on the anterior 
vitreous had cleared completely, and the corrected 
visual acuity was 20/20-3. An occasional vitreous 
opacity could still be seen. The subsequent medica- 
tion was chloromycetin by mouth and _ topical 
atropine and Metimyd. 

Within 10 days there was a recurrence of acute 
ocular inflammation which increased in severity to 
such an extent that enucleation was performed after 
six days. 

Upon opening the eye a pupillary membrane was 
found. Dense opacities and a small hemorrhage 
were observed in the anterior gelatinous vitreous 
behind the iris. 

Microscopic examination disclosed a _ smal! 
amount of fibrinous exudate in the anterior vitreous 
and in the lower angle of the anterior chamber 
The lens was absent. Other collections of inflam- 
matory cells were present behind the lower iris leaf 
and over the adjacent pars plana (fig. 10). The 
exudate about these abscesses was continuous with 
that in the anterior chamber over the lower pupil- 
lary margin. Special stains demonstrated large 
numbers of branching septate mycelia of a fungus 
averaging just under 2.54 in width (fig. 11). The 
organisms were localized to the abscesses. 


Case 9 (AFIP Accession No. 838057 ) 


A 67-year-old white woman underwent intra- 
capsular lens extraction on May 21, 1957, without 


a 


Fig. 10 (Fine and Zimmerman) 


Case 8 (AFIP 
Ace. 754542). Mycotic endophthalmitis. Fibrino- 
purulent exudate covers the posterior surface of 
the iris leaf on one side and the inner surface of 
the ciliary body and peripheral retina inferiorly 
(arrows). (Hematoxylin-eosin, <7.) 
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Fig. 11 (Fine and Zimmerman). Case 8. A pro- 
fuse growth of septate mycelial structures is found 
in the exudate illustrated in Figure 11. (Gomori 
methenamine silver, 630.) 


incident. Preoperative medication topical 
Furacin for one week followed by penicillin oint- 
ment topically for one to two days. Postoperatively 
she received topical atropine and a topical antibiotic. 
When the sutures were removed on June 7th, the 
media were clear and the fundus appeared normal. 


On June 15, 1957, ciliary congestion, tenderness 
and a few scattered cells in the anterior chamber 


led to a diagnosis of uveitis. Treatment with 
cortisone drops, atropine ointment and systemic 
cortisone was begun. By June 21st, no improvement 
was evident and the patient was hospitalized for 
ACTH therapy. Her tension at this time was nor- 
mal. After one week there was only slight improve- 
ment. ACTH was discontinued and oral Chloro- 
mycetin and sulfonamides were begun. An abscess 
appeared at the limbus at the incision site. This was 
opened and drained, but smears and cultures were 
not made. 


Fig. 12 (Fine and Zimmerman). 
Case 9 (AFIP Acc. 838057). A 
large mycotic abscess is present be- 
hind a pupillary membrane. A small 
vitreous abscess is seen to the left 
of the larger abscess. (Hema- 
toxylin-eosin, <7.) 


At this time examination revealed an updrawn 
pupil and a hazy vitreous face suggestive of early 
endophthalmitis. Metacorten was discontinued. She 
was continued on Chloromycetin by mouth; combi- 
otic and parenzyme were employed for several days 
and achromycin was added subsequently. There was 
no improvement and on July 9th the eye was 
enucleated. 

The partially collapsed eye was opened vertically. 
The anterior chamber was shallow. A white, opaque, 
gelatinous material covered the anterior surface of 
the iris. Purulent material was present in the an- 
terior part of the semigelatinous vitreous. Micro- 
scopic examination revealed a gaping wound of the 
cornea near the upper limbus in which lens capsule, 
purulent material and iris tissue were incarcerated. 
This was continuous with a more fibrinocellular 
exudate that extended across the pupil to cover the 
front and back of the lower iris leaf. A multilobu- 
lated abscess was present immediately behind the 
pupillary membrane (fig. 12). Smaller pockets of 
purulent exudate were contained anterior to the 
pupillary membrane and behind the inferior iris 
leaf. With the aid of special stains for fungi the 
abscess was demonstrated to be heavily infiltrated 
with branching septate nonpigmented hyphae 
averaging about 2.0u in width. There was diffuse 
leukocytic infiltration of the remainder of the 
vitreous and of the inner layers of the retina. 


Case 10 (AFIP Accession No. 868441) 

On April 25, 1957, this 60-year-old white man 
was found to have cataracts in both eyes. Slitlamp 
examination showed the anterior segment to be 
clear and normal. The pupil dilated easily and light 
projection was good. An intracapsular lens extrac- 
tion was performed on the right eye on April 30, 
1957, under local anesthesia. 

Examination on May 11, 1957, revealed a quiet 
eye, a clear anterior chamber and a slightly accen- 
tric updrawn pupil. By May 24th, the eye appeared 
slightly red but vision was 20/40 with rough cor- 
rection and the patient was told to return in three 
weeks for final refraction. On May 27th, the pa- 
tient returned with the statement that the eye had 
been markedly inflamed for two days but was not 


3 

| 


FINE AND LORENZ E. ZIMMERMAN 


Fig. 13 (Fine and Zimmerman). Case 10 (AFIP Acc. 868441). Many small discrete mycotic abscesses 
are seen in the vitreous (arrows); a larger lesion is present on the inner surface of the ciliary body on 


the left side of the picture. (Hematoxylin-eosin, x7.) 


painful. Examination led to a diagnosis of uveitis 
and the patient was treated with metacorten by 
mouth six times daily, atropine ointment and topi- 
cal Neohydeltrasol. Tension in the right eye at this 
time was 26.7 mm. Hg. On May 29th there was 
still a four-plus flare and cells in the anterior 
chamber with “considerable exudate in the pupillary 
space.” The same medication was continued. By 
June 6th, there was some improvement and the 
fundus could be seen with difficulty. The medica- 
tions were continued. The patient was also treated 
for pyelitis. 

By July &th, hypopyon, ciliary injection, and an 
irregular updrawn pupil were observed. Parenzyme 
and intravenous ACTH were administered. Se- 
clusion of the pupil developed. By July 11th, the 
hypopyon had cleared but the iris was now ad- 
herent to the vitreous face in the area of the 
surgical coloboma and a four-plus flare was still 
present. Hypopyon reappeared on July 19th, and 
cortisone was increased. The hypopyon cleared by 
July 26th. By July 29th vision was 20/100 with a 
compound hyperopic lens. Delay in improvement 
resulted in hospitalization and ACTH therapy; sub- 
sequently typhoid vaccine treatment was added. 
Metacorten was stopped on the nineteenth of Sep- 
tember. On September 25th, there was an exacerba- 
tion of the uveitis, with many cells in the anterior 
chamber. Typhoid vaccine and oral metacorten were 
resumed. By October Ist, there was much exudate 
in the anterior chamber, but the tension was still 
normal to palpation. Metacorten was continued. On 
October 3rd, paracentesis was performed. On Oc- 
tober 4th, the paracentesis was reopened. On Oc- 
tober 5th enucleation was performed. 

When the globe was opened, the anterior cham- 
ber was found to be filled with a white fibrinopuru- 
lent mass. The lens was absent. The back of the 


lower iris leaf and ciliary body was covered with 
thick gelatinous exudate. The vitreous, which was 
drawn forward, appeared markedly _fibrinous. 
Suspended in it were large and small discrete 
flocculent bodies. The retina was thickened and its 
inner surface was covered with a shaggy, fibrinous 
material. Microscopically, all of the ocular tissues 
showed advanced autolysis. There was a healed scar 
of corneal perforation near the upper limbus into 
which a fold of the iris root had herniated. More 
peripheral sections showed some uveal material in 
the subconjunctival tissue. A dense fibrinopurulent 
exudate covered the surface of the iris and filled 
much of the pupillary area. Multiple, well-circum- 
scribed abscesses of varying size were present 
throughout the vitreous, the largest overlying the 
ciliary body (fig. 13). With special fungus stains 
the abscesses were found to contain large numbers 
of slender, septate hyphae of a fungus which occa- 
sionally branched out at right angles. Its mycelial 
structures averaged 2.0u in width. These hyphae 
were also found in large numbers in the fibrino- 
purulent exudate which extended from the pupillary 
area into the anterior chamber (fig. 14). Occa- 
sionally small clusters of ovoid, sporelike bodies 
which measured 5.84 in length were found in 
association with the hyphal structures. 


Case 11 (AFIP Accession No. 883639) 


An adult white woman underwent lens extraction 
in her left eye. The operation and postoperative 
course were uneventful. Visual acuity four months 
later with final correction, was better than 20/25. 
The eye remained perfectly clear until eight months 
after operation when signs and symptoms of 
uveitis suddenly appeared in the left eye. The pa- 
tient was given topical atropine and cortisone, and 
metacorten by mouth. There appeared to be some 
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improvement during the next two weeks as the 
aqueous cleared. Medications were continued but the 
uveitis recurred in the following two weeks. 
Further therapy, which included intravenous 
ACTH, did not seem to halt the slow progression 

At this time a plastic pupillary membrane had 
formed through which could be seen a white mass 
behind the lower iris leaf. There was no iris bombé, 
light projection was good, and the tension was 
normal to palpation. At this late date a clinical 
diagnosis of postoperative fungus endophthalmitis 
was made and an attempt to halt it with intra- 
vitreal injections of Mycostatin was unsuccessful 
The eye was enucleated almost four weeks after the 
diagnosis of fungus infection was first considered 
strongly 

The dependent abscess had spread through the 
pupil and into the anterior chamber. The inner 
layers of the globe were widely separated by a 
proteinaceous exudate. The pathologic anatomy in 
this case was altered somewhat by the attempts to 
treat the disease by intraocular medications. This 
case will be reported in greater detail elsewhere, 
since it is the only one in which we have personally 
had an opportunity to examine the patient and to 
make a clinical diagnosis of postoperative mycotic 
endophthalmitis. 

Case 12* (AFIP Accession No 220077 ) 

A 76-year-old white woman developed severe 
uveitis in her right eye 15 days after cataract 
extraction. She was treated with antibiotics, corti- 
costeroids, and antihistamines without appreciable 
benefit. Physical examination and laboratory investi- 
gations revealed nothing contributory and the eye 
became progressively worse in spite of continued 
therapy. At the time of enucleation three and one- 
half months later, clinical examination revealed an 
intensely inflamed right eye. White exudate filled 
the pupil and appeared in the anterior chamber. 
When the enucleated eye was opened, cultures were 
made of the vitreous abscess. A fungus of the 
genus Cephalosporium was identified. Mycelia of a 
fungus were found in the remaining portion of the 
abscess on histologic examination. A diagnosis of 
intraocular Cephalosporium infection following 
cataract extraction was made 


Case 13 (AFIP Accession No. 220214) 

A white woman had an uncomplicated cataract 
extraction of the left eye about December, 1956 
Following surgery a low grade uveitis appeared. 
This did not improve, and about six weeks after 
the operation a small irregular line was observed 
on the endothelial surface of the cornea. It re- 
mained small for four months and then progressed 
into a severe infection involving the deeper layers 
of the cornea. This patient had received Chloro- 
mycetin by mouth the night before surgery, the 


* Cases 12 and 13 are reported here through the 
courtesy of the Francis |. Proctor Foundation, Uni- 
versity of California School of Medicine, San 
Francisco. 
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Fig. 14 (Fine and Zimmerman). Case 10. An 
abundance of mycelial structures is demonstrated 
in the large lesion on the inner surface of the ciliary 
body shown in Figure 13. (Gomori methenamine 
silver, 305.) 


day of surgery and for 48 hours following surgery. 
Following the development of uveitis the patient 
was treated with corticosteroids, 

Microscopic examination revealed a scar of 
cataract extraction and a deep corneal abscess in 
which mycelia of a fungus could be seen. This 
abscess, which extended to the inner end of the 
paracentesis scar, had ruptured through Descemet’s 
membrane into the anterior chamber. 


DISCUSSION 


Hogan,"* in a symposium concerned with 
complications of cataract operations, points 
out that infections may be subdivided ac- 
cording to their time of onset (early or late), 
their source (endogenous or exogenous), 
their character (suppurative or nonsuppura- 
tive), and their extent (localized or diffuse). 
Following this schema we may summarize 
that most postoperative fungus infections are 
late, exogenous, suppurative lesions which 
usually are fairly well localized. 

Hogan also points out that with low-grade 
bacterial infections there is usually persist- 
ence of inflammation from the time of sur 
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gery. The infection may become more severe 
upon withdrawal of antibiotics. Most ex- 
ogenous bacterial infections are well estab- 
lished by the second or third day. A late (en- 
dogenous) infection from a remote focus 
in the body after the fifth postoperative day 
is of rare occurrence these days, possibly be- 
cause of the better general physical con- 
dition and care of patients subjected to elec- 
tive ocular surgery. 

Mycotic infections in general follow a 
more chronic course than do most of the 
common bacterial infections. Furthermore, 
their progress, if affected, is generally af- 
fected adversely by most antibiotics.** When 
the response of the host is subdued by de- 
bilitating disease and/or by the administra- 
tion of steroids the infection may progress 
more rapidly. This pattern appears reason- 
ably well established in both the general med- 
ical and ophthalmic literature. Of the latter, 
Ley’s contribution on experimental fungus 
infections of the cornea*® is perhaps the most 
outstanding. Ley demonstrated that the in- 
cidence of experimentally induced infections 
of the cornea in the young rabbit could be 
raised (from 20 to 80 percent) by applying 
cortisone to the traumatized cornea. Similar 
results have been obtained in our own lab- 
oratories.” Ley also demonstrated that a 
broad spectrum antibiotic used topically to- 
gether with local cortisone treatment did not 
result in a lower incidence of fungus kera- 
titis.’° Finally, he was also able to show that 
one antibiotic, oxytetracycline, when com- 
bined with the inoculum, potentiated Candida 
albicans infection of the immature rabbit's 
cornea. 

From the cases which we have studied and 
from those previously published, we have 
been impressed by certain characteristic fea- 
tures of the clinical course of exogenous in- 
traocular fungus infections especially those 
which have followed intraocular surgery. 


1. LATENCY 


There is a definite latent period varying 
from several days to several months between 


the time of infection and the often sudden 
clinical appearance of the inflammation which 
results from that infection. An exogenous 
bacterial infection will usually announce it- 
self within several hours or at the most a 
few days, and therefore a delay of much 
more than a few days is of considerable sig- 
nificance. This latent period is by no means 
diagnostic of a fungus infection but it should 
serve to introduce the possibility of a fungus 
infection into the differential diagnosis of 
postoperative and posttraumatic endophthal 
mitis. Presumably this characteristic latent 
period is related to the low order of patho- 
genicity and to the small numbers of organ- 
isms that gain entrance into the eye. 


2. AN ANTERIOR SEGMENT DISEASE 


The clinical progression of the endophthal- 
mitis differs from that of bacterial infections 
(with particular reference to endophthalmitis 
following lens extraction). The inflamma- 
tion presents as an iridocyclitis followed 
shortly by the formation of a plastic pupil- 
lary membrane, localized abscesses in the an- 
terior vitreous, or a large white dependent 
mass behind the lower iris leaf and over the 
ciliary body. This tendency to localize re- 
sults in a relatively clear vitreous elsewhere, 
at least early in the disease. Later an opaque 


pupillary membrane may form. If the pupil 


remains patent, a dependent abscess, upon 
enlarging, may spill over the lower iris leaf 
into the anterior chamber, giving the appear- 
ance of a segmental pupillary exudate. Oc- 
casionally, small white microabscesses may 
be seen early on the face of the vitreous. 


3. PERSISTENT LIGHT PROJECTION 


Because of the anterior localization of this 
disease, good light projection may remain for 
a remarkably long period. Histologically the 
retina remains relatively uninvolved until 
very late except for a few polymorphonu- 
clear leukocytes along the inner surface of 
the retina and some nonspecific lymphocytic 
cuffing about the retinal vessels. 
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4. RESPONSE TO THERAPY 
The 


treated as an ordinary spontaneous uveitis of 


initial anterior segment disease, 
unknown etiology (usually with antibiotics 
and steroids), will often respond quite dra- 
matically at first with a marked reduction of 
the inflammation and apparent clinical im- 
provement. A sudden exacerbation of the 
inflammation may occur within one or two 
weeks. The disease then becomes slowly pro- 
gressive in spite of continuation, withdrawal, 
or alteration of therapy. Pain and uncon- 
trolled progression of the endophthalmitis 
eventually lead to enucleation of the eye. 
Secondary glaucoma is uncommon, 
Etiologic diagnosis is difficult. Even when 
confronted by a clinical pattern compatible 
with exogenous fungus endophthalmitis the 
procurement of a suitable specimen for cul- 
ture is unrewarding as the infection does not 
usually localize well on the surface of the eye 
at the site of surgical penetration. Further- 
more, in experimental animals positive cul- 
tures could be obtained only sporadically, 
even when material was aspirated from the 
vitreous.” This failure is attributed to the 
fact that the fungus was present only in its 
mycelial form and that a good sample of such 
material for culture cannot easily be obtained 
with a needle. This does not apply to fungi 
which in tissue remain as yeast forms (for 


example, Cryptococcus neoformans or Histo- 


plasma capsulatum ). 

The organisms responsible for mycotic en- 
dophthalmitis have been identified by micro- 
biologic methods in very few cases. Most of 
the cases we have studied contained only non- 
pigmented mycelial forms of fungi with sep- 
tate hyphae. These probably represent spe- 
cies of Aspergillus, Cephalosporium, Fusar- 
ium, or Volutella. In none of these cases did 
we observe budding yeast forms suggestive 
of Candida species nor have we found actino- 
mycotic granules. 

The source of the infections is considered 
to be exogenous. Whether the fungi are car- 
ried into the globe on the penetrating instru- 
ment primarily, from the conjunctival sac 


secondarily, or from the medications applied 
during or after surgery is impossible for us 
to determine. The frequent discovery of 
small bits of foreign material (cotton fibers, 
starch granules, and so forth) in and about 
surgical wounds in many eyes which we have 
studied after cataract extraction attests to 
the ease with which the even smaller spores 
of fungi might gain entrance. 

The 
fungus infections would seem to be related 
to the widespread use of antibiotic and 


apparent increase in incidence of 


steroid preparations. Unfortunately we have 
been unable to obtain complete information 
about the use of routine pre- and postopera- 
tive antibiotics and steroids in the cases 
which we have reported here. The routine 
use of antibiotics and steroids might be sig- 
nificant in promoting the growth and patho- 
genicity of a few vagrant fungus spores. 
This might also occur by subduing a poten- 
tial bacterial endophthalmitis and so permit 
an accompanying fungus to make its pres- 
ence known. Ordinarily, such a contaminant 
as a few fungus spores would not be found 
on histologic examination of an eye removed 
because of bacterial endophthalmitis. 

In view of the fact that specific etiologic 
diagnosis and therapy are so very difficult, 
certain recommendations concerning preven- 
tion of mycotic endophthalmitis may be 
made. 

Because the organism might originate 
from either the conjunctival sac itself or 
from materials introduced into the eye: (a) 
preoperative preparation should not include 
steroids, and antibiotic preparations, if used, 
probably should be other than tetracyclines 
and should be limited to a short preoperative 
period; (b) the conjunctival sac should be 
thoroughly irrigated immediately before sur- 
gery; (c) greater attention should be given 
to sterilization of instruments and to solu- 
tions used for sterilization; (d) more care 
should be exercised in the use of multiple 
dose bottles of medication and saline in the 
operating room. Once a dropper-type bottle 
is opened in the air, the remaining material 
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should be considered as contaminated. Once 
such a bottle is opened it should not be al- 
lowed to stand overnight and then re-used. 
The use of smaller sterile aliquots is therefore 
highly recommended. Duhig and Mead have 
previously called attention to the possibility 
af contaminated medications playing a key 
role in the pathogenesis of systemic mycosis 
due to Monilia albicans.*' Furthermore, one 
of us (B.S.F.) has had occasion to observe 
the growth of a fungus in a bottle of five- 
percent dextrose in which the vacuum was 
broken momentarily and the bottle then al- 


lowed to stand for several days. 


SUMMARY 

There has been an increase in the num- 
ber of reports of fungus infections of the 
cornea complicating other corneal disease, 
particularly in patients receiving prolonged 
antibiotic and steroid therapy. Less atten- 
tion has been given to a somewhat parallel 
increase in the number of intraocular fungus 
infections following injury and especially 
following surgery. 

The exogenous intraocular fungus infec- 
tions collected from the literature and from 
the Registry of Ophthalmic Pathology have 
been reviewed. As a result of this study, 
there has emerged a realization that exogen- 
ous fungus infection presents itself as a 
rather distinctive clinical and pathologic en- 
tity. The clinical course is characterized by: 

1. A latent period varying from several 
days to several months between trauma and 
the often sudden appearance of the intra- 
ocular inflammation. 

2. A slowly progressive, localized infec- 
tion of the anterior segment of the globe, 
which may be accompanied by formation of 
a plastic pupillary membrane or by the ap- 


pearance of a white exudate in a segment 
of the pupil which may slowly advance from 
behind the iris into the anterior chamber. 

3. Persistence of good light projection for 
a remarkably long period after appearance 
of the inflammatory process. 

4. Rapid initial suppression of the inflam- 
mation by antibiotics and steroids followed 
by exacerbation and progression in spite of 
all therapy. 

5. Enucleation because of pain and chronic 
inflammation. 

Precise etiologic diagnosis is difficult and 
indiscriminate administration of antibiotics 
and steroids appears to be detrimental. Pro- 
phylaxis is all important. 


ADDENDUM 


Since this manuscript was submitted for 
publication, we have had an interesting ex- 
perience which fortifies our belief that the 
clinical syndrome as described in this paper 
carried great diagnostic significance. Slides 
prepared from two enucleated eyes and ex- 
cellent résumés of the respective clinical his- 
tories were received in consultation from a 
hospital pathologist. The two cases repre- 
sented delayed postoperative endophthalmitis 
but in neither had an etiologic diagnosis been 
established. Review of the original slides 
failed to disclose a causative agent but the 
clinical histories and the character of the 


pathologic changes were so very typical of 
mycotic endophthalmitis that additional sec- 


tions and special stains were prepared. We 
were rewarded in both instances by the dem- 
onstration of nonpigmented, septate mycelial 
structures of an otherwise unidentified 


species of fungus. 


Armed Forces Institute of Pathology (25). 
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OcuULAR SIGNS OF 


Recognition of that form of congenital 


toxoplasmosis in which only the eyes are 


suggests a connection be- 


seriously involv 


tween this disease and the cases of bilateral 


and recurrent chorioretinitis in older children 


and adults seen so commonly in ophthalmic 


practice. This concept is not entirely new. 
Thought along similar 
of chorioretinitis as part 


lines®? was stimulated 


by the description 
of the clinical syndrome in the earliest reports 


on congenital toxoplasmosis. Lack of a prac- 


* From the Division of Ophthalmology, Depart- 
ment of Surgery, Medical College of Georgia This 
from the Knights 


t 


study was supported by grants 
Templar Eye Foundation and the United States 
Public Health Service Presented at the annual 
meeting of the Southeastern Section of the Associa- 
tion for Research in Ophthalmology in Winston- 
Salem, North Carolina, December 6, 1958. 


INTRAOCULAR FUNGUS INFECTIONS 


intraoculare Schimmelpilz—Infektion. Klin. Monatsbl. 


Arch. f. Ophth., 


\., Jr.: Intraocular fungus infection following 


Postoperative cataract complications: I] 
Tr. Am. Acad, Ophth., 
Funeus infections associated with antibiotic and steroid therapy. 


Experimental fungus infections of the 


CONGENITAL TOX¢ YPLASMOSIS* 


165 
f. Augenh. 40:331-333 


med. Wehnschr., 39:87-89, 1914 
101:24-31, 1919. 
cataract extraction, and metastatic choroiditis of 


Ophth., 53: 517-530, 1924. 


décrite de mycose oculaire (Mycose par inoculation 
par la coquille de certains crustacés). Bull. mém. Soc. 


Brazilian Ophthalmological Meeting in Cambuquira City, 


cataract extraction. 


C. T.: Fungus infections of the eye and the orbits. Arch. Ophth., 59:172- 


Some intraocular and conjunc- 
Arch. Ophth., 60:555-564, 1958. 
Am. J. Ophth., 31:57-64, 1948. 


Am. J. Clin. Path., 23 :303-307, 1953. 


\ stain for fungi in tissue sections and smears. Am. J. Clin. Path., 25:975-979, 1955 


Postoperative iridocyclitis: post- 
61:33-50 (Jan.-Feb.) 1957. 
Am. J. Med., 22: 


cornea: A preliminary report. Am. J. Ophth., 


Unpublished experimental studies of mycotic keratitis and endophthalmitis. 
Systemic mycosis due to Monilia 


albicans. M. J. Australia, 1: 179-182, 


BLIND 


IN STATE SCHOOLS FOR 


JouN R. Farr, M.D. 


Augusta, Georgia 


tical serologic test and the prevalence of past 
infection in the general population confused 
the issue at that time. Now we can say with 
reasonable certainty that: 

1. Congenital toxoplasmosis is much more 
frequent than previously supposed. 

2. Its commonest form is that in which 
chorioretinitis is the only clinical manifesta- 
tion of the disease. 

3. Many cases of active chorioretinitis 
formerly thought of as being due to “ac 
quired” toxoplasmosis are actually only re- 
currences of the congenital infection. 

Confirmation of these beliefs would pro- 
vide a new approach to the diagnosis and 
treatment of at least some cases of chorio- 
retinitis, Little progress has been made in the 
past five years toward the complete under- 
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Fig. 1 (Fair). Bilateral central chorioretinitis of congenital toxoplasmosis. Recurrence of the inflamma- 
tion took place in the left eye (B) at the age of 29 years. Vision in the right eye (A) had been poor 


since birth. 


standing of either uveitis in general or 
chorioretinitis in particular. Wilder’s* de- 
scription of toxoplasmic chorioretinitis from 
histopathologic preparations and the isolation 
of the parasite from a human adult case of 
chorioretinitis® provided real impetus to the 
study of the common inflammations of the 
inner eye but the five years that have elapsed 
since have produced no actual gains. Toxo- 
plasmosis is responsible for a large propor- 
tion of the usual variety of chorioretinitis 
but we still, in any given case, are unable 
to make more than a presumptive diagnosis 
because of the frequency of past or persistent 
toxoplasmosis in the general population. In 
addition, the natural course of the ocular 
infection with its recurrences and remissions 
makes it difficult to assess the effect of treat- 
ment by chemotherapeutic means. Any im- 
provement in either diagnosis or treatment 
would be a welcome relief. 

It is my experience, as reported pre- 
viously,? that a large percentage of those 
cases of chorioretinitis seen in older chil- 
dren and adults are bilateral recurrent affairs 
with long histories of disturbance in vi- 
sion or the squint and nystagmus indica- 
tive of a congenital origin (fig. 1). The sug- 
gestion that many of these cases are ex- 


amples of the ocular form of congenital 
toxoplasmosis does not seem unreasonable 
when the results of serologic tests for toxo- 
plasmosis in these patients and their mothers 
are considered. If the time and trouble is 
taken to locate the mothers, positive sero- 
logic tests in both mother and offspring will 
be found in an extremely high percentage of 
those examined, a situation which greatly 
enhances the diagnostic importance of these 
tests since only about one out of four indi- 
viduals in the young adult population might 
be expected to show serologic evidence of 
past infection. 

It was in the further pursuit of such ideas 
that the present study was undertaken. 
Somehow the incidence of congenital toxo- 
plasmosis must be determined. If the disease 
is responsible for a significant amount of 
chorioretinitis, then its treatment becomes a 
matter of prevention by protection of pre- 
viously uninfected pregnant women. Ocular 
damage present at birth can never be treated 
successfully except by preventive means. Be- 
fore interest in such an undertaking can be 
aroused, it must be shown that congenital 
toxoplasmosis is common enought and seri- 
ous enough in its effects to make its preven- 
tion worthwhile. Determination of the inci- 
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dence of the disease is not going to be easy, 
chiefly because its manifestations are often 
limited to the eyes and so are not detected 
except by the ophthalmologist. Unfortu- 
nately, eye clinic figures cannot be applied to 
the general population. Frequency of the 
congenital infection might be estimated from 
the incidence of the acquired disease but 
such an estimate would have to be supported 
by clinical observations. This means case 
finding on a large scale. 

Because of the tendency toward bilateral 
involvement of the macula in congenital ocu- 
lar toxoplasmosis, one might expect to find 
cases of this sort grouped in schools for the 
partially sighted and blind. It is the purpose 
of this paper to report the results of a survey 
of three such schools operated by the states 
of Georgia, South Carolina and Tennessee. 
As will be shown, the chorioretinitis of con- 
genital toxoplasmosis is an important cause 
for admission to schools for the blind. Using 
the skin test and ophthalmoscope, a number 
of typical cases were located in each school 
visited. The figures involved support the 
impression that congenital toxoplasmosis is a 
public health problem of considerable magni- 
tude but, again, the results are not appli- 
cable in any attempt to estimate the fre- 
quency of the disease. Bilateral central chori- 


oretinitis may be characteristic of congenital 
toxoplasmosis but the commonest situation 
is that in which the macula in only one eye 
is affected, the other eye being spared com- 
pletely or showing only peripheral scars 
(fig. 2). Such cases, of course, would not be 
located in schools for the blind. However, 
the ease with which numerous examples of 
the congenital infection can be found does 
suggest that it is worthy of a real effort at 
prevention, 
PROCEDURE AND RESULTS 

The routine used in surveying each state 
school was the same. Each student was first 
skin tested for toxoplasmosis. The antigen 
utilized was an unrefined preparation of 
heat-killed RH strain Toxoplasma in mouse 
peritoneal exudate diluted 100 times. Com- 
parison with skin test antigen prepared after 
the method of Frenkel® had previously shown 
no difference in results. Skin tests were con- 
trolled by the injection of a suspension of 
uninfected mouse spleen. After 48 hours, 
skin tests were read and at the same time a 
brief eye examination was done. Students 
with chorioretinitis were separated for more 
complete study which included: (1) dilation 
of pupils for more detailed funduscopic ex- 
amination, (2) dye test for toxoplasmosis, 


Fig. 2 (Fair). Most common ocular findings in congenital toxoplasmosis. In one eye (B) there is a large 
healed central lesion. In the opposite eye (A), only a healed peripheral scar is noted. 
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TABLE 1 


RESULTS OF SKIN TEST FOR TOXOPLASMOSIS IN 467 
STUDENTS IN STATE SCHOOLS FOR BLIND 

(0, 

Positive | Negative Positive 


Students with Cho- 


rioretinitis 22 4 84 
Students with Other 

Eye Diseases 75 366 17 
Totals 97 370 


(3) skull X-ray studies for intracerebral cal- 
cifications, and (4) a brief history as to birth 
and early development, complications during 
the pregnancy, age at discovery of poor vision 
or “dancing eyes,” presence or absence of 
convulsions, mental status, and so forth. This 
information was obtained from each mother 
who was available together with a specimen 
of her blood for the dye test. 

Tables 1 and 2 show the results obtained. 
Cases of chorioretinitis were easily recog- 
nized. In a few children with chorioretinitis, 
one eye was completely disorganized while 
in the other the lens was partially catarac- 
tous or the vitreous so filled with exudate 
that the fundus was made out with difficulty 
but, as a rule, the diagnosis was easy. The 
typical case was that of bilateral involvement 
of the macula with scattered peripheral scars. 
Ocular nystagmus and squint were constant 
findings as was high myopia. As a matter of 
fact, these cases form a group quickly sep- 
arable from the congenital cataracts, the con- 
genital glaucomas, the hereditary retinal de- 
generations and the several other classes into 
which blind children can be divided accord- 
ing to diagnosis. The one difficulty encoun- 
tered was the occasional case of bilateral ex- 
treme microphthalmos or bilateral complete 
disorganization of the globe in which fun- 
duscopic examination was impossible. Con- 
ceivably some of these situations are due to 
congenital toxoplasmosis but in this study 


they were not classed as such regardless of 
the results of the skin test. 

Because there is no racial or geographic 
difference in the figures for the three schools, 
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these are grouped together in Table 1 which 
shows the results of the skin test in a total 
of 467 students examined. Of this total 26 
were found to have chorioretinitis and of 
these, 22 or 84 percent gave positive skin 
tests for toxoplasmosis. Of the remaining 
441 students (with eye disease other than 
chorioretinitis), 75 or 17 percent showed 
positive skin tests, a very significant differ- 
ence between the two groups in this regard. 
The number of positive skin tests in those 
children without chorioretinitis approximates 
that to be expected in the same age groups 
in the general population. Dye tests were 
positive in all cases of chorioretinitis with 
positive skin tests and negative in those with 
negative skin tests. 

Four of these 26 cases of chorioretinitis 
gave negative skin and dye tests for toxoplas- 
mosis. Of these, three were indistinguishable 
clinically from those who gave positive tests, 
the fundi showing large healed central lesions 
and other peripheral scars. In the fourth of 
these four cases, the fundi showed small 
punched out central and peripheral chorio- 
retinal scars typical of neither congenital! 
toxoplasmosis nor congenital syphilis. Sero- 
logic test for syphilis in this case was nega- 
tive. No history was available. 

As already mentioned, serologic testing of 
the mothers of cases of chorioretinitis is es- 
sential in establishing a diagnosis of con- 
genital toxoplasmosis. Past or persistent in- 
fection in the general population as mani- 
fested by the frequency of positive serologic 
tests tends to detract from the significance of 
a positive test in the individual case of 


TABLE 2 


RESULTS OF DYE TEST FOR TOXOPLASMOSIS 
IN PATIENT AND MOTHER IN 20 CASES OF 
CHORIORETINITIS LOCATED IN TWO STATI 

SCHOOL FOR THE BLIND 


Dye Test 
Positive in 
Patient, 
Negative 
in Mother 


Dye Test 
Negative in 
Both Patient 
and Mother 


Dye Test 
Positive in 
Both Patient 
and Mother 


15 3 2 
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chorioretinitis. Perhaps one out of four 
young adults can be expected to react posi- 
tively to the skin test so that it is in only a 
series of cases that the skin and dye tests 
develop some meaning. In this particular 
series, 84 percent of the cases of chorioret- 
initis gave positive skin tests for toxoplas- 
mosis as compared with 17 percent in the 
group made up of other eye diseases. These 
figures certainly indicate a connection be- 
tween chorioretinitis and toxoplasmosis but 
if we now can show that the mothers of the 
first group of children also have been in- 
fected, then the association with toxoplasmo- 
sis is many times more certain since under 
ordinary circumstances only about 25 per- 
cent of these mothers would give positive 
tests. 

Mothers were available for study in 20 of 
the 26 cases of chorioretinitis. Table 2 corre- 
lates the serologic findings in mother and 
offspring. In 15 of these 20 cases, the dye 
test was positive in both mother and child, a 
very unlikely circumstance unless there were 
some connection between congenital toxo- 
plasmosis and the eye inflammations under 
investigation. The dye test was negative in 
both mother and child in three cases. These 
are the same three cases described above in 
which the chorioretinal scars were identical 
with those of the typical case of congenital 
toxoplasmosis. Obviously, these three cases 
are not due to toxoplasmosis. It was fortu- 
nate that none of these three mothers had ever 
acquired toxoplasmosis because a positive 
result in a mother would have thrown doubt 
on the accuracy of the dye test in her off- 
spring, leaving us uncertain as to the possi- 
bility of a congenital toxoplasmosis. In the 
fourth and atypical case of chorioretinitis 
with a negative skin test, the mother was un- 
available for study. 

In the two remaining cases of the 20 in 
which the mother could be located, the dye 
tests were positive in the children and nega- 
tive in their mothers. These situations are the 
most difficult to explain and will be consid- 
ered in the discussion to follow. 


DISCUSSION 
In schools for the blind, congenital cataract 
accounts for about 50 percent of admissions. 
The remaining 50 percent of the student 
body can be broken down into several small 
groups according to diagnosis. The most im- 
portant of these are congenital glaucoma, 


hereditary degenerations of the retina, albin- 


ism, congenital myopia, optic atrophy and 
chorioretinitis. Less important in point of 
numbers are retrolental fibroplasia, external 
diseases, congenital syphilis, injuries and ret- 
inoblastoma. In this study of 467 students, 
chorioretinitis was responsible for only five 
percent of admissions but aside from con- 
genital cataract it was just as frequent a 
cause for admission as was any other eye 
disease. 

The combination of chorioretinitis—typi- 
cally bilateral and central—together with pos- 
itive serologic tests in both mother and child 
in 15 of the 20 cases of chorioretinitis in 
which the mother was available for study 
points directly at congenital toxoplasmosis as 
the causative factor. In no one of these 15 
cases is the diagnosis absolutely certain since 
there is the slight possibility that both the 
student and his mother had acquired toxo- 
plasmosis in the past but taken as a group 
it must be admitted that the evidence is 
strongly in favor of congenital infection. 

This study of chorioretinitis was begun 
with several fixed ideas on the subject which 
were the result of five years’ experience in 
the uveitis field. Some of these ideas have 
withstood the test of this investigation and 
others have had to be altered or abandoned 
entirely. I should like to discuss these matters 
individually beginning with those that have 
proved false. 

First, it was my impression that all cases 
of central chorioretinitis were the result of 
congenital toxoplasmosis. In 50 or 60 cases 
seen previously, I had yet to find one in a 
child or adult in whom serologic evidence of 
toxoplasmosis was lacking. Further, of the 
many cases studied earlier in which the 
mother was available for serologic testing, 
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only one had been found in which there was 
a discrepancy in dye test results between 
patient and mother, the mother’s skin and 
dye test being entirely negative. 

It was a surprise, then, to encounter 
among 26 children with  chorioretinitis, 
four cases in which there was no serologic 
sign of toxoplasmosis. In three of these, as 
mentioned, the chorioretinal scars were in- 
distinguishable from those considered typical 
of congenital toxoplasmosis. In these same 
three, dye tests for toxoplasmosis performed 
on the sera of the mothers were negative. 

One obviously cannot fall back on the 
theory of reversal of the dye test to negative 
in an occasional case. Too many people and 
too few years are involved. It seems certain 
that some agent other than the Toxoplasma 
was responsible for these cases of congenital 
chorioretinitis. The similarity in the history 
and clinical findings means that this type of 
case will have to be differentiated from toxo- 
plasmosis by serologic means alone. 

Which infectious agent to suspect becomes 
the next problem. Our only lead is the re- 
markable parallelism between congenital tox- 
oplasmosis and generalized cytomegalic in- 
clusion disease in the newborn. Until more is 
known, we will have to content ourselves 
with the knowledge that a certain small num- 
ber of cases of congenital central chorioret- 
initis are caused by some infection other 
than toxoplasmosis. 

Ten years ago, Sabin and 
pointed out the existence of cases of “chorio- 
retinopathy” and other signs of cerebral 
damage in childhood that were identical to 
classical cases of congenital toxoplasmosis 


Feldman’ 


but gave negative serologic tests for that dis- 
ease. Apparently the unknown agent may 
have its clinical manifestations limited to the 
eyes also and so be confused with cases of 
congenital toxoplasmosis in which only the 
eyes are seriously involved. At any rate, it 
has to be admitted that congenital toxoplas- 
mosis is not the only cause of congenital 
chorioretinitis. 

Another concept which has been weakened 


by the results of this study is the idea that 
in an occasional case of many years’ duration, 
the skin and dye test may revert to negative. 
We know that dye test titers fall gradually 
after the acute phase of acquired toxoplas- 
mosis and that in animals at least, infection 
may persist in the brain although serologic 
tests have become negative. One strain of 
Toxoplasma differs from another in its abil- 
ity to stimulate antibody formation and hu- 
man hosts do vary in their response to in- 
fection. I have produced a dye test titer of 
1:32,768 in one previously uninfected hu- 
man volunteer with the same dose of heat- 
killed Toxoplasma that left another volun- 
teer’s dye test titer unchanged from negative. 

Still, 1 would hesitate to accept as con- 
genital toxoplasmosis any case in which the 
mother’s dye test was completely negative. 
The two cases in this series in which children 
with congenital central chorioretinitis and 
positive skin and dye tests were found to 
have mothers in whom there was no serologic 
sign of toxoplasmosis are more likely ex- 
plained on the basis of acquisition of toxo- 
plasmosis by the children at some time in 
their lives than by the theory that they are 
both cases of congenital toxoplasmosis in 
which the mothers’ dye tests had reverted to 
negative. This does not mean that the eye 
inflammation was due to acquired toxoplas- 
mosis but, instead, that it was not due to 
toxoplasmosis at all, the positive skin and dye 
tests being the result of toxoplasmosis ac- 
quired incidentally just as it was incidental 
in 17 percent of all the students with eye dis- 
ease other than chorioretinitis. The ages of 
these two children were nine and 10 years. 
Many youngsters in this age group give pos- 
itive tests for toxoplasmosis, another feature 
of this study which is supported by the find- 
ings in surveys of other large groups of chil- 
dren with no or noninflammatory eye disease. 

In the past, I have attached a great deal of 
importance to positive tests for toxoplasmo- 
sis in children suspected of congenital infec- 
tion because of chorioretinitis. The relation- 
ship between a positive dye test and chorio- 
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retinitis is much more likely to be causal in 
a youngster than in an adult who has had 
many years in which to acquire the infection. 
Since 1956 I have skin tested about 2,500 
subjects in hospitals and institutions of one 
kind or another. After elimination of all 
cases of congenital toxoplasmosis and all 
those of inflammatory eye disease there re- 
mained 287 children in this series in the six 
through 10 year age group. Of these, 30 or 
10 percent gave positive skin tests for toxo- 
plasmosis, In the three schools for the blind, 
nine percent of 116 children six through 10 
years of age showed positive skin tests (cases 
of chorioretinitis eliminated). Even in this 
age group then, there is one chance in 10 
that positive serologic tests for toxoplasmo- 
sis may be unconnected with chorioretinitis 
or signs of brain damage. The importance of 
the additional evidence furnished by sero- 
logic testing of the mother becomes ap- 
parent. 

The this 
strongly supports the belief that chorioret- 


experience gained in study 
initis is the most constant finding in congen- 
ital toxoplasmosis and that the eye inflam- 
mation may be the only clinical manifesta- 
tion of the disease. There were very few ad- 
ditional signs of congenital toxoplasmosis in 
the children in any of the three schools. In 
those 15 students with chorioretinitis and 
positive tests for toxoplasmosis in both 
mother and child, intracerebral calcifications 
were noted in three cases. Mentality was 
borderline in one of these but in none of the 
other 14. One child had a history of convul- 
sions with fever years before. 

In the group of three students with chorio- 
retinitis and negative dye tests in mother 
and child, one suffered epileptiform seizures 
and had borderline mentality. In the two 
students with chorioretinitis and positive dye 
tests whose mothers were negative serologi- 
cally, one child was slightly subnormal men- 


tally and the other showed one small calcifi- 
cation in the lateral view of the skull which 


could not be located on the postero-anterior 
film. Two children with chorioretinitis and 


positive skin and dye tests whose mothers 
were dead had borderline mentalities. One 
of these was thought to be “epileptic” as a 
baby but outgrew her convulsions. In three 
cases whose mothers were not available for 
study, no skull X-ray studies of the students 
were made. In these three, mentality was 
normal and there was no history of convul- 
sions. 
CONCLUSIONS 

This investigation is part of an over-all 
plan aimed at establishing the incidence of 
congenital toxoplasmosis. All that it has at- 
tempted to show is that congenital toxoplas- 
mosis is a common cause for admission to 
state schools for the blind. Other phases of 
the larger study include a survey of 1,700 
mentally retarded children in state institu- 
tions already accomplished® and the plan to 
examine several thousand public school chil- 
dren in a search for congenital chorioret- 
initis. 

If it can be shown by studies of this kind 
that congenital toxoplasmosis is responsible 
for a significant amount of visual disability 
and mental retardation then perhaps it will be 
worthwhile to investigate the possibility of 
immunizing previously uninfected pregnant 
women in an attempt to prevent the congeni- 
tal infection. Case finding must be expanded 
until a reasonable estimate of the incidence 
of congenital toxoplasmosis can be made. 
This study has convinced me that the dis- 
ease is an important cause for admissions 
to schools for the blind. Surveys of schools 
for mentally retarded children produce small 
numbers of more severely affected cases. Al- 
though impressive by themselves, these fig- 
ures do not reflect the true incidence of con- 
genital toxoplasmosis since in its commonest 
form there may be only a central chorioret- 
initis in one eye combined with a personality 
defect or emotional instability or perhaps 
no mental change whatever. 


SUMMARY 
1. A survey of 467 
schools for the blind revealed 26 cases of 


students in state 
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chorioretinitis. Of these, 22 or 84 percent 
gave positive skin tests for toxoplasmosis 
compared with 17 percent positive in the re- 
maining 441 students. Twenty mothers were 
available for serologic study. Fifteen students 
with positive skin and dye tests had mothers 
with positive dye tests, suggesting congenital 
toxoplasmosis as the cause for the chorioret- 
initis in these cases. Three children with 
chorioretinitis gave negative skin and dye 
tests as did their mothers, indicating that 
some infectious agent other than Toxoplasma 
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Metastatic neoplasia in the retina is ex- 
ceedingly rare. Why this should be is largely 
unexplained but the fact of rarity is un- 
questioned. A review of the literature reveals 
only seven cases of retinal metastasis, three 
being carcinomas ( Arisawa,' Sattler,? Smol- 
eroff and Agatston’) and the remainder sar- 
comas and melanoblastomas ( Scheiss-Gemu- 
seus and Roth,‘ Heine,® Boente,* and 


*From the Department of Ophthalmic Surgery, 
University of Michigan Medical School, and the 
U. S. Veterans Administration Hospital, Ann 


Arbor, Michigan. 


schools for mentally retarded children. Am. J. Ophth., to be published. 


RETINAL METASTASIS OF MALIGNANT MELANOBLASTOMA* 
A CASE REPORT 


Douctas A. Lippicoat, M.D., J. Retmer Worter, M.D., AND 
C. WILKINSON, M.D. 
Ann Arbor, Michigan 


Uhler’)+. Of the former the first was origi- 
nally considered by the author to be a pri- 
mary retinal carcinoma but probably repre- 
sented a metastasis from an abdominal pri- 
mary. The remaining two were found to be 
primary in pancreas and in stomach. Of the 


sarcomas one was a round cell type involving 
the disc and adjacent retina, and two were 
malignant melanomas also localized to the 


t Another case of a metastatic carcinoma to the 
retina from a uterine carcinoma was recently re- 
ported by Duke and Walsh (Am. J. Ophth., 47:44, 
1959). 
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papilla and juxtapapillary area. The last re- 
ported case (1940) was a malignant melano- 
blastoma replacing the inner retinal layers 
immediately adjacent to the ora serrata and 
found on routine postmortem pathologic 
examination of the globe. All reported cases 
died of widespread metastatic disease. This 
is a report of a case of retinal metastasis of 
a malignant melanoblastoma diagnosed ante 
mortem. 
CASE REPORT 

A 43-year-old white man was seen in the eye 
clinic of the Ann Arbor Veterans Administration 
Hospital on September 9, 1958, on refer from the 
medical ward with a request for a funduscopic ex- 
amination for possible retinal metastasis of wide- 
spread malignant melanoblastoma. When the re- 
ferring physician was questioned later he stated 
that he had not seen the lesion but had thought 
this was a common finding. This is reminiscent of 
the storied intern who after a five-minute exam 
made an admitting room diagnosis of carcinoma of 
the tail of the pancreas which was later confirmed 
at postmortem. When questioned about his amaz- 
ing acumen he answered, “What else causes pain 
in the back?” 

Our patient had first presented himself to his 
physician with subcutaneous lumps on the side of 
the neck and on the hip in the summer of 1957. 
A biopsy of the hip mass was reported as malig- 
nant melanoblastoma, probably metastatic, by Dr. 
M. F. Vidoli of St. Vincent's Hospital, Toledo, 
Ohio. The patient was then referred to the Vet- 
eran’s Administration Hospital where he was fol- 
lowed as an outpatient until a suspected cerebral 
metastasis caused admission on September 4, 1958. 


The ocular examination revealed uncorrected 
visual acuity of 20/20, O.U., and was completely 
normal in all respects except for a small area of 
retinal hemorrhage in the temporal midperiphery, 
O.D., one disc diameter in size. The well-delineated 
hemorrhage surrounded a small venule which in 
turn had a dense white sheathing of irregular 
borders. This cuffing material extended laterally in 
minute masses into the hemorrhagic area. No pig- 
mentation could be seen. A diagnosis of retinal 
metastasis was made. The patient’s course was 
rapidly downhill and he died on September 22, 
1958. The eye was removed for pathologic exami- 
nation at the time of postmortem. Gross autopsy 
revealed extremely widespread metastasis of malig- 
nant melanoblastoma, death being due to brain in- 
volvement. 


HISTOLOGIC REPORT 


The right globe of the patient was fixed in 
formalin and opened 24 hours later. The 
retinal lesion was macroscopically seen in 
the midpheriphery at about the 9-o’clock pos- 
ition. It was round and of dark-brown color. 
Its diameter was about 1.5 mm. No other 
pathology was seen at macroscopic examina- 
tion. The globe was then imbedded in paraf- 
fin and cut horizontally in serial sections 
which included the lesion. The sections were 
stained with hematoxylin-eosin. 

Microscopically the lesion was found to 
be limited to the inner layers of the retina: 
the nerve fiber, ganglion cell, and inner plexi- 
form layers. No rupture of the inner limiting 


Fig. 1 (Liddicoat, Wolter and Wilkinson). Artists conception of the fundus 
lesion seen in the temporal midperiphery, O.D. 
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Fig. 2 (Liddicoat, Wolter and Wilkinson). Section through the periphery of the metastasis in the 
retina. The ganglion cell and nerve fiber layers are replaced by neoplasm (arrow). The outer retinal layers 
are not involved. Some exudate is seen in the retroretinal space. (Hematoxylin-eosin, photomicrograph. ) 


Fig. 3 (Liddicoat, Wolter and Wilkinson). Section through an intermediate part of the metastasis in 
the retina. Tumor cells (arrow), blood vessels and hemorrhage are visible in the inner retinal layers. The 
outer retinal layers are not involved. There is some retroretinal exudate. (Hematoxylin-eosin, photo- 
micrograph. ) 
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Fig. 4 (Liddicoat, Wolter and Wilkinson). Section through the center of the retinal metastasis. A large 
hemorrhage is seen on the inner surface of the lesion (arrow). The tumor cells and a branching blood 
vessel are see beneath the hemorrhage. The outer retina is not involved. (Hematoxylin-eosin, photo- 


micrograph. ) 


membrane and no extension of the lesion into 
the outer retinal layers were seen (figs. 2 to 
4). The thickened inner layers in the area of 
the lesion showed complete destruction of all 
retinal elements. These were replaced by 
neoplasm, hemorrhage and rather large thin- 
walled blood vessels. 

The elements of the neoplasm represented 
dense groups of pale-staining cells of a some- 
what epithelioid character (figs. 5 to 7). They 
had a well-developed protoplasm and rather 
large nuclei of irregular shape and size. No 
mitoses were seen. Peculiar rod-shaped pig- 
ment granules were found all through the 
neoplasm (fig. 6). Large accumulations of 


these granules were seen on the wall of all 
blood vessels in the area of the tumor (figs. 
5 to 7). The granules looked dark brown 


after 
stains were done since all sections through 
the tumor had been stained with hematoxy- 


hematoxylin-eosin stain. No other 


lin-eosin. 
A large central and some smaller marginal 


areas of the lesion were composed of fresh 
hemorrhage ( figs. 2 to 4). A small amount of 
eosinophilic exudate was seen in the retro- 
retinal space (figs. 2 to 4). The choroid be- 
neath the lesion and the vitreous on the 
lesion were completely normal. 

Thanks to the co-operation of Dr. M. F. 
Vidoli of the St. Vincent’s Hospital, Toledo, 
Ohio, we were able to study a histologic slide 
of the hip biopsy which was taken in the 
summer of 1957. This showed a typical ma- 
lignant melanoblastoma as it is known to 
originate in the skin. It was not the primary 
tumor but also a metastasis and it can be said 
that this was the same neoplasm as that 
found in the retina.* No pigment granules 
were seen in the neoplasm in this slide. 

The pathologic diagnosis of this case was 
retinal metastasis of a malignant melanoblas- 
toma of the skin. 


* We would like to thank Dr. R. C. Hendrix of 
the Department of Pathology of this Medical Cen- 
ter for his help in classifying the neoplasm. 
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Fig. 5 (Liddicoat, Wolter and Wilkinson). High-power view of the neoplasm in the retina. The blood 


vessels in it show dense pigment sheathing (arrows). (Hematoxylin-eosin, photomicrograph. ) 


Fig. 6 (Liddicoat, Wolter and 
Wilkinson). High-power view of 
another area of the neoplasm in 
the retina. Rod-shaped pigment 
granules are seen in the tumor cells 
The same granules are deposited 
around a blood vessel. (Hema- 
toxylin-eosin, photomicrograph. ) 
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Fig. 7 (Liddicoat, Wolter and 
Wilkinson). High-power view of an 
area of the retinal neoplasm with 
blood (below) and of 
retinal hemorrhage (above) as seen 
in this case of retinal metastasis, 
(Hematoxylin-eosin, photomicro- 
graph.) 


vessels 


COMMENT 
This is the first reported case in which a 
retinal metastasis not involving the disc was 
seen and diagnosed ante mortem. It is the 
eighth reported case of retinal metastasis. 


SUM MARY 
A case of metastatic malignant melanoma 
of the retina is reported and the literature of 
retinal metastases is reviewed. 


University Hospital. 


REFERENCES 


1. Arisawa, U.: Ueber echtes Carcinom der Retina. Klin. f. Monatsbl. Augenh., 32:386, 1914. 
2. Sattler, H.: Die boesartigen Geschwulste des Auges. Leipzig, 1926, p. 219. 
3. Smoleroff, J. W., and Agatston, S. A.: Metastatic carcinoma of the retina. Arch, Ophth., 12:359, 


1934. 


4. Scheiss-Genuseus and Roth, M.: Metastatisches Sarkom der Papille und angrenzenden Retina. Arch. 


f. Ophth., 25:177, 1879. 
5. Heine, L.: 


Sarkommetastase auf der Sehnervenpapille. Klin. Monatsbl f. Augenh., 37:326, 1899. 


6. Roente: Metastatische Melanoblastome in der Retina. Klin. Monatsbl. f. Augenh., 82:732, 1929. 
7. Uhler, T.: Metastatic malignant melanoma of the retina. Am. J. Ophth., 23:158, 1940. 


LOW-VISION CLINICS: 


A REPORT 


RicuHarp Hoover, M.D., Cart Kuprer, M.D. 
New York 


This report represents data on 841 cases 
collected from seven low-vision clinics in 
New York, Massachusetts, Maryland, North 
Carolina, and Ohio. The purpose of this re- 
port was to collect data on the low-vision 
clinics which are in progress at present and 
to analyze the data objectively with reference 


to the type of patient, his particular eye pa- 
thology, his visual acuity and visual need, and 
how well, if at all, this visual acuity can be 
aided with either the usual refraction devices 
or more specialized visual aids, 
Preliminary to gathering data, a question- 
naire consisting of 54 questions was designed 
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CHART 1 
INDUSTRIAL HOME FOR THE BLIND 


Number 


/0 
of Cases Cases 
1. Cause of Poor Vision 
Cornea 15 5.0 
Lens 3 10.6 
Vitreous 3 1.0 
Nerve 45 15.0 
Retina 162 54.0 
Choroid 13 4.5 
Suppression I 0.4 
Optic pathway 2 0.5 
Refraction 27 9.0 
TOTAL 302 100.0 
Il. Diagnosis 
Albinism 10 3.6 
Retinitis pigmentosa 19 6.6 
Cataract 30 10.0 
Retrolental fibroplasia 5 1.9 
Congenital malformation 11 3.9 
Trauma 4 1.6 
Chorioretinitis 32 10.0 
Glaucoma 28 9.6 
Diabetic retinopathy 16 5.6 
Optic atrophy 43 14.6 
Macular degeneration 47 15.9 
Congenital nystagmus 2 0.6 
Myopia 25 8.6 
Uveitis 5 1.6 
Keratoconus 1 0.3 
*Others 24 5.6 
0 
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{dystrophy (4) 
scar (4) 
* Cornea; interstitial keratitis (3) 
leukoma (3) 
lopacity (1) 


* Retina—detachment (8) 
* Suppression—with hyperopia (1) 


so that the individual history of each patient 
could be analyzed in rather minute detail. Al- 
though it was hoped that all 54 categories 
could be answered for each case, it was 
realized that the method of data collection in 
each individual clinic would vary. Since some 
of the categories were felt to be of primary 
importance in properly analyzing the infor- 
mation collected, if a particular history did 
not yield this minimum amount of informa- 
tion it could not or was not used in this 
study. This does not mean that the particular 
clinic failed to have a proper history but only 
that for our purposes of analysis there were 
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certain points of history that were absolutely 
essential. Thus, for each clinic, histories were 
submitted by that clinic at its discretion and 
then reviewed by a worker who used only 
those histories submitted to him which he 
felt gave enough information to be used in 
the analysis in which we were interested. 

The choice of histories submitted was en- 
tirely up to the discretion of the individual 
clinic. However, the choice of histories that 
were used in this study was entirely up to 
the discretion of the particular worker re- 
viewing them. After the data was collected 
and sorted, it was tabulated on punch cards 
and submitted for statistical analysis. 


INDUSTRIAL HoME FoR THE BLIND 
There were 302 cases obtained from the 
Industrial Home for the Blind. Chart 1 pre- 
sents the cause of poor vision and the diag- 
nosis by number of cases and percent of total 
cases. In analyzing the length of blindness, 
the mean and median value fell in the over- 
20-years group. The ratio of male to female 
in this group was 70 to 30. Interestingly 
enough in the group of optic atrophy, the 
incidence of males with the disease exceeded 
that of females with the disease by some 11 
percent which is statistically significant. 
There was insufficient data on the job held 
by the individual patient before and after his 
blindness but there appeared to be several 
men in this group who did seek jobs for the 
blind after they had come to the Industrial 
Home for the Blind. 

The primary visual need was overwhelm- 
ingly for close vision especially in reading, 
80 percent of the patients listing this as their 
greatest need. The rate of onset of poor vi- 
sion was rather slow, 70 percent of the pa- 
tients having a rate of onset in excess of 10 
years. 

There was insufficient data on the visual 
efficiency of this patient group and 163 of 
the 302 patients or 54 percent were not wear- 
ing any refractive correction when first seen 
by the clinic. It is possible that a certain num- 
ber of these patients may have been wearing 
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TABLE 1 
FOR DISTANCE VISION WITH AID OR REFRACTION 
Vision 20/100 OR BETTER 


| No. Cases No. Success | Success 


Industrial Hon | 56 


Industrial Home 
Lighthouse 61 


olk a 
Maryland Workshop 59 


* Analysis deferred since number fitted is small. 


a refractive correction but this data was not cent of the remaining 161 patients. For near 
supplied. Among the special aids tried in the _ vision a criterion of visual acuity J1 to J5 at 
preliminary examinations, 242 of 302 pa- five inches or better was used. Sixty-one per- 
tients or 80 percent were tried on telescopic cent of the 173 patients fitted with a visual 
visual aids, 33 or 11 percent were tried on aid or given a new refraction were able to 
microscopic aids, and 25 or eight percent on obtain this level of visual acuity. 
spectacles or bifocals. (It may be pointed Tables 1 and 2 review the data on visual 
out that almost all patients are routinely tried acuity obtained with aids for new refractions 
on telescopics in the preliminary examina- for near and distance vision. Table 3 ana- 
tion, thus accounting for the high incidence lyzes the number of cases in each group 
of telescopic lens trial.) found suitable to be tried on a visual aid with 
Of the 302 patients so examined, 144 or each pathologic condition, In addition, it in- 
47 percent received no special aid or new re-  dicates the number of patients able to obtain 
fractive correction, presumably because such the level of visual acuity (J1 to J5 at five 
aid or correction would not improve visual inches or better). In general, about 55 per- 
acuity. Of the remaining, 17 percent received cent of the cases in each group were found 
2.2 magnifiers and 80 percent received high suitable to attempt a trial with a visual aid. 
adds. Of those tried, between 55 and 60 percent of 
When the vision without glasses is com- those fitted obtained the level of visual acuity 
pared with the vision with glasses for dis- already mentioned. It is necessary in analyz- 
tance, it is interesting that 95 of 148 patients, ing this type of data to note the total number 
or 60 percent have an improvement of vision of cases in the group to be analyzed, the 
with the usual refractive correction. Using number of cases in this group that are tried 
20/100 vision or better as a criterion for suc- on visual aids and then the percentage of 
cessful fitting of a low visual aid or a new _ those tried on visual aids that manage to ob- 
refraction for distance vision, a visual acuity tain the particular level of visual acuity 
of 20/100 or beiter was obtained in 56 per- _ stated (table 3). 


TABLE 2 


FoR NEAR VISION WITH AID 
Vision: J1 To J5 AT FIVE INCHES OR BETTER 


No. Cases No. Fitted | % Fitted No. Success % Success 


Industrial Home 
Lighthouse | 


Volk 

Maryland Workshop 
Massachusetts Eye and Ear | 
Tillett 


179 
61 
89 
60 
: 56 40 71 31 78 
| 40 34 85 29 85 
\ 


TABLE 3 


InpusTRIAL Home 


| Vision: 
| 20/100 or 

4 Better 
1 Albinism 5/ 7/ 10 5/ 8/ 10 
2 Retinitis pigmentosa 4/ 8/19) 6/ 10/ 19 
3 Cataract 14/ 19/ 30 | 5/ 19/ 30 
4 Retrolental fibroplasia of § 
5 Congenital malformation 6/ 9/ 11 2/ 6/ il 
6 Trauma lf 2/ 4 O/ 2/ 4 
7 Chorioretinitis 12/ 19/ 32 | 12/ 18/ 32 
8 Glaucoma 7/ 16/ 28 | 10/ 13/ 28 
9 Diabetic retinopathy 6/ 10/ 16 | 6/ 8/ 16 
10 Optic atrophy 9/ 23/ 43 | 6/ 13/ 43 
11 Macular degeneration 17/ 25/ 47 | 12/ 22/ 47 
13 Congenital nystagmus OF 232i a af 2 
14 Myopia 14/ 16/ 25 | 14/ 19/ 25 
15 Uveitis 1 2 5 0/ 1 5 
16 Keratoconus 0/ O/ 1 1 1 1 
Other 9/ 14/ 24 | 8/ 16/ 24 
Tora. 106/173/302 | 91/161/302 


* Number of cases with vision stated above. 
t Number of cases tried with visual aid. 
t Total cases in group. 


New York ASsSocIATION FoR THE BLIND 
(Tue LicgurHouse) 

The second clinic analyzed was that of the 
New York Association for the Blind (The 
Lighthouse). Chart 2 indicates the cause of 
poor vision and the diagnosis. The mean and 
median values for length of blindness fell in 
the over-20-years group. The ratio of male to 
female was 63 to 37. The males outnumbered 
the females in the optic atrophy group by 14 
to six percent, whereas in the cataract group 
the females outnumbered the males 17 to 
nine percent. Following blindness, many 
males took jobs for the blind in this group. 
Many more became students. The profes- 
sional, semiskilled and unskilled group ap- 
peared to retain the same work before and 
after blindness. 

Ninety percent listed reading as their pri- 
mary visual need. The mean and median 
value for the rate of onset of poor vision was 
over 10 years. Ninety-seven percent were 
able to travel outside without a companion. 

Of the glasses used by patients first com- 
ing to the Lighthouse, many wore spheres 
but very few patients were wearing a cylin- 
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der in their refractive correction. Of the 
special aids tried, 60 percent consisted of 
spectacles or bifocals and 20 percent tele- 
scopic or microscopic lenses. In 60 percent 
no special visual aid was prescribed although 
many of these patients received a new re- 
fraction. Of the remaining patients, 37 per- 
cent received X2.2 magnifiers and in 60 per- 
cent high adds were prescribed. 

In the 224 cases, 56 percent had an im- 
provement of their visual acuity with a new 


CHART 2 


New YorkK ASSOCIATION FOR THE BLIND 
(THe LIGHTHOUSE) 


Number 
of Cases Cases 
I. Cause of Poor Vision 
Cornea 5 Bue 
Lens 28 12.5 
Vitreous 
Nerve 41 18.2 
Retina 94 42.0 
Choroid 10 4.4 
Suppression 4 1.8 
Optic pathway ‘ 
Refraction 40 18.0 
Other - 
No history 2 0.9 
TOTAL 224 100.0 
II. Diagnosis 
Albinism 17 7.5 
Retinitis pigmentosa 13 5.8 
Cataract 25 11.3 
Congenital malformation 6 2.8 
Trauma 1 0.5 
Chorioretinitis 11 4.9 
Glaucoma 17 7.5 
Diabetic retinopathy 8 3.7 
Optic atrophy 25 11.3 
Macular degeneration 31 13.9 
Congenital nystagmus 2 0.9 
Myopia 37 16.5 
Uveitis 2 0.9 
*Other 29 13.0 
224 100.0 


TOTAL 
opacity (3) 
* Cornea | leukoma (1) 
keratitis (1) 
microcornea (1) 


detachment (8) 
* Retina | hemorrhage (4) 
degeneration (2) 


(fold (1) 
* Refraction—hyperopia (2) 
* Suppression—strabismus (4) 
* Cataract—cerulean (1) 


* Chorioretinitis (1) 
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refraction. This visual acuity was an im- 
provement in distance vision and the im- 
provement is in terms of any increase in 


visual acuity that could be measured by the 


reading chart used. Thus, an improvement 
from 20/200 to 20/100 would represent an 
improvement just as would a change from 
5/200 to 20/200 vision. 

Of the remaining 89 patients, 56 merely 
received a new refraction, often with the 
utilization of high spherical add. Forty- 
three percent of the total group received a 
new refraction or special aid and of these 


CHART 3 
MARYLAND WORKSHOP FOR THE BLIND 


Number 
of Cases Cases 


1. Cause of Poor Vision 


Cornea 

Lens 

Vitreous 
Nerve 

Retina 
Choroid 
Suppression 
Optic pathway 
Refraction 


2 

8 


~ 


TOTAL 


. Diagnosis 
Retinitis pigmentosa 
Cataract 
Congenital malformation 
lrauma 
Chorioretinitis 
Glaucoma 
Diabetic retinopathy 
Optic atrophy 
Macular degeneration 
Congenital nystagmus 
Myopia 
Uveitis 
*Other 


TOTAL 


sear (1) 
leukoma (1) 

* Cornea‘ opacity (1) 
ulceration (1) 
vascularization (1) 


* Vitreous—hemorrhage (4) 


Nor... Optic neuritis (1) 
Nerve Leber’s disease (1) 


detachment (3) 


Retina hemorrhage (1) 


* Suppression—strabismus (1) 


TABLE 4 
LIGHTHOUSE 


Vision: | Vision: 
Ji to J5 or | 20/100 or 
Better Better 


1 Albinism 
Retinitis pigmentosa 
Cataract 
Retrolental fibroplasia 
Congenital malformation 
Trauma 
Chorioretinitis 
Glaucoma 
Diabetic retinopathy 
Optic atropy 
Macular degeneration 
Congenital nystagmus 
Myopia 

5 Uveitis 
Keratoconus | 


Other 21/ 23/29 | 7/10/ 29 


Tora. 159/180/22 | 60/98/224 


* Number of cases with vision stated above. 
t Number of cases tried with visual aid. 
t Total cases in group. 


89 cases, 60 percent had a visual acuity of 
20/100 or better for distance, some of the 
myopes in the group being corrected to 20/30 
and 20/40 vision. Twenty percent of the total 
group were not fitted with an aid for read- 
ing, and of the remaining 180 cases, 88 per 
cent obtained visual acuity of Jl to J5 at 
five inches or better. Tables 1 and 2 review 
the last two categories of data and Table 4 
presents a break-down according to disease 
in the group from the Lighthouse. 


MARYLAND WoRKSHOP FOR THE BLIND 


The Maryland Workshop for the Blind is 
analyzed as to cause of poor vision and diag 
nosis in Chart 3. The median length of blind- 
ness fell in the 15-to-20-year group. The 
ratio of male to female was 56 to 44, There 
were no cases of retinitis pigmentosa or 
trauma among females. Job data was insufh- 
cient and 73 percent listed reading as their 
primary visual need. As to rate of onset of 
poor vision, 55 percent exceeded 10 years in 
time while 45 percent were unknown. Eighty- 
five percent of this group were able to travel 
outside without a companion and most of the 
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| 
4/16/ 17 
2/ 3/ 13 
6/11/ 25 
2/ 4/ 6 
0/ 1/ 1 
2/ 5/ 11 
4/7/17 
3/ 3/ 8 
5/ 5/ 25 
1 5/ 7/ 31 
2/ 2/ 2 
18/24/ 37 
31 
1 
= 
6 6. 
15 17. 3 
4 4. 
10 11. 7 
40 4 
1 1 
: 1 1 
5 5 
5 5 
5.8 
1 13 
2 
6 
4 
6 
1 20 
5 
1 
— 


TABLE 5 
MARYLAND WorkKSHOP 


| Vision: | Vision: 
| Ji to JS | 20/100 or 
| Near Better 
1 Albinism 
2 Retinitis pigmentosa | 1/ 4/5 1/ 4/ § 
3 Cataract | 8/12/12 6/11/12 
4 Retrolental fibroplasia 
5 Congenital malformation 2/ 2/2) 2/ 2/2 
6 Trauma | 1/3/3)] 3/3/3 
7 Chorioretinitis 3/ 5/7)| 4/ 6/7 
8 Glaucoma 3/ 4/4) 1/ 3/4 
9 Diabetic retinopathy | 3/ 4/4] 3/4/4 
10 Optic atropy | 2/5 /6| 3/ 6/6 


11 Macular degeneration 9/14/18 | 9/14/18 


13 Congenital nystagmus | 2/3/4| 4/4/4 
14 Myopia 2/3/5)| 4/5/5 
15 Uveitis 1/ 1/1 0/ 1/1 


16 Keratoconus — 
Other | 8/14/16 5/13/16 


TOTAL | 45/74/87 | 45/76/87 


* Number of cases with vision stated above. 
t Number of cases tried with visual aid. 
¢ Total cases in group. 


patients were wearing a sphere without cy- 
lindrical correction. Eighty percent of the pa- 
tients were tried on telescopics, 11 percent 
on spectacles, caps and bifocals, five percent 
on microscopic lenses and three percent on 
Japanese sport glasses. As to aids prescribed, 
75 percent received 2.2 magnifiers, eight 
percent high adds, and 11 percent were not 
given a correction. Of the 77 cases receiving 
a low visual aid, 75 percent received 2.2 
magnifiers and 22 percent received a new re- 
fractive correction. Of the 76 cases receiving 
a new refractive correction or a special visual 
aid, 56 percent obtained a visual acuity of 
20/100 or better. Sixty percent of the 74 
cases receiving a low visual aid for near 
vision obtained a visual acuity of J1 to J5 at 
five inches or better. Again Table 1 and 
Table 2 review the last two categories and 
Table 5 presents a breakdown of the visual 
acuity results as to individual pathologic diag- 
noses. 


MASSACHUSETTS Eye AND Ear INFIRMARY 


Chart 4 lists the causes of poor vision and 
diagnosis for the Massachusetts Eye and Ear 
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Infirmary. The median length of blindness 
fell in the 8-to-20-year group. The ratio of 
male to female was 63 to 37. There was in- 
sufficient data on jobs. Ninety percent listed 
reading or close work as their primary visual 
need. Seventy percent had a rate of onset of 
poor vision in excess of 10 years. All of the 
patients were able to travel outside without 
a companion. Most cases were prescribed 
spheres without cylindrical 
Among the special aids tried were telescopic 
lenses in 62 percent, microscopics in nine 
percent, hand magnifiers in four percent and 
25 percent were tried with spectacles. In 
actuality, 43 percent received no visual aids, 
56 percent of the remaining 32 cases received 
X2.2 telescopics and 44 percent received high 
adds. In 52 percent of the cases there was a 


correction. 


visual improvement when a new refraction 
was given at the initial visit. Of 36 cases for 
which data was available, 28 percent re- 


CHART 4 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Number 

of Cases Cases 
I. Cause of Poor Vision 

Cornea 1 1.8 
Lens 11 19.6 
Vitreous 1 1.8 
Nerve 8 14.3 
Retina 29 51.7 
Choroid 1 1.8 

Suppression — 

Optic pathway . 

Refraction 5 9 

TOTAL 56 100.0 
Il. Diagnosis 

Albinism 1 1.8 
Retinitis pigmentosa 3 5.3 
Cataract 10 17.9 
Congenital malformation 2 3.5 
Chorioretinitis 3 5.3 
Glaucoma 7 12.6 
Diabetic retinopathy 2 3.5 
Optic atrophy 1 1.8 
degeneration 14 25.0 
Myopia 4 7.1 
Uveitis 1 1.8 
Keratoconus 1 1.8 
*Others 7 12.6 
TOTAL 56 100.0 


| 
| 


* Retina—detachment (1) 
* Unknown (6) 
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ceived X2.2 telescopics and 72 percent re- 
ceived high adds. This represents an increase 
in visual acuity caused by the low visual aid 
above and beyond that visual acuity that 
could be obtained by usual refraction only. 
Forty-three percent of the cases fitted ob- 
tained a visual acuity of 20/100 and 78 per- 
cent obtained a visual acuity of J1 to J5 at 
five inches or more. Table 2 reviews this last 
category. This group of cases represents 
too small a group to be broken down as to 
individual disease entity. Therefore, no fur- 
ther analysis was performed. 


Cuinic or Dr. CHARLES TILLETT 


Chart 5 lists the cause of poor vision and 
diagnosis in the clinic population of Dr. 
Charles Tillett. Approximately 80 percent of 
the patients had a length of blindness in ex- 
cess of 20 years. The male to female ratio 
was 45 to 55. There was insufficient data on 
job information, 90 percent of the cases list- 


CHART 
Curnic or Dr. TILLeTT 


Number 
of Cases Cases 
. Cause of Poor Vision 
Cornea 
Lens 3 
Vitreous 
Nerve 
Retina 
Choroid 
Suppression 
Optic pathway 
Refraction 
Other 


2 


| 


» 
| 


TOTAL 


. Diagnosis 
Albinism 
Retinitis pigmentosa 
Cataract 
Congenital malformation 
Chorioretinitis 
Glaucoma 
Diabetic retinopathy 
Optic atrophy 
Macular degeneration 
Congenital nystagmus 
Myopia 

*Other 


— 


| 


- 


TOTAL 


* Corneal leukoma 


CHART 6 
WESTERN RESERVE CLINIC 


. Cause of Poor Vision 
Cornea 
Lens 
Vitreous 
Nerve 
Retina 


ToTaL 


. Diagnosis 
Cataract 
Chorioretinitis 
Glaucoma 
Diabetic retinopathy 
Optic atrophy 
Macular degeneration 
Unknown 


| 
w 


TOTAL 


ing reading as their primary visual need. 
There was insufficient data on the rate of 
onset of poor vision ; however, all listed travel 
outside without a companion. Most of the 
patients wore spheres without cylindrical 
corrections. Among the special aids tried 
were telescopic or microscopic lenses in 50) 
percent, German sport glasses in 28 percent, 
spectacles or bifocals in the remaining 18 
percent. Seventeen of the 40 cases or 42 per- 
cent received no visual aid correction. Of the 
remaining 23 cases 21 patients received a 
2.2 correction, one patient received a X 1.7 
correction and one patient received a high 
add. Thirty-six percent of the total group 
were improved with their new refractive cor- 
rection and after their correction was in 
place, 77 percent of those patients so im- 
proved were given 2.2 magnifiers while 18 
percent were given high adds for further 
correction. Sixty percent of the patients cor- 
rected obtained a visual acuity of 20/100 or 
better while 85 percent obtained a visual 
acuity of J1 to J5 or better. Table 2 sum- 
marizes this last point. 
THe CLinic at WESTERN RESERVE 
UNIVERSITY 

Chart 6 lists the cause of poor vision and 

diagnosis in the Western Reserve Clinic 
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: Number of ; 
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CHART 7 Dr. Davip VoLK (PRIVATE PRACTICE) 
Dr. Davin VOLK— PRIVATE PRACTICE 


Chart 7 summarizes the cause of poor 


vision and diagnoses according to disease in 
Lc { Poor Visi of Cases Cases the private practice of Dr. David Volk. The 
> can ? 1.8 distribution of patients in his clinic were 
Lene 17 15.2 male to females 55 to 45. There was insuffi- 
a 10 10.0 cient data on job history, on visual need, on 
rate of onset of poor vision and visual effi- 
Suppression ciency. Eighty-eight patients were wearing a 
Optic pathways : “es sphere while 44 had both a sphere and cylin- 
Other 4 3.8 drical correction. In the group of 109 pa- 
No history 3 2.8 tients, 88 percent were tried with aspherical 
Tora 109 100.0 correction, two percent with a telescopic cor- 
= oo ; rection and seven percent were given no trial 
\binism , 1.8 with a special aid. There was insufficient data 
Retinitis pigmentosa 2 41-8 comparing the distance vision without glasses 
Retrolental Gibroplasia 5 19 versus the distance vision with glasses. Of 
malformation the 34 patients receiving an aspherical lens 
Chorioretinitic 10 9 8 for reading, 75 to 89 percent obtained a 
oa eae : 3 7 visual acuity of Jl to J5 or better. Tables 1 
Optic atrophy ' > 65 and 2 summarize these last two categories 
0 and Table 6 presents a breakdown as to par- 
Myopia 9 84 ticular disease entity and visual acuity so 
Uveitis 1 0.9 obtained. 
Keratoconus 1 0.9 
*Others 2 1.9 


100 


TOTAL TABLE 6 


Dr. Davin VoLk 


* Cornea—dystrophy (1) 
* Retina—retinopathy secondary to toxemia of 


pregnancy (1) Vision: Vision: 
Ji to JS or | 20/100 or 
Better Better 


group. Due to the small number of cases, aber 4 
only some of the categories in which data 1 Albinism 2/2/ 2\0/0/ 2 
athere mtione 2 Retinitis pigmentosa 1/1/ 2 
was gathered will be mentioned for only ooo 18/19/ 23 | 3/ 6/ 23 
these groups was the data of significant 4 Retrolental fibroplasia 1/1/ 2;0/0/ 2 
value. The male to female ratio was nine to > Congenital malformation | 1/ 1/ 1 | 0/ 0/ 1 
A 6 Trauma 1/1 1 0/ 1 

14. Thirteen of the 23 patients were wearing 7 Chorioretinitis 5 /7/ 10 | 0/ 0/ 10 
a sphere without a cylinde r, whe reas eight of Diahetic 5/ 5/ 7|0/0/ 7 
the 23 wore spheres with cylindrical correc- 10 Optic atrophy 5/ 6/ 710/0/ 7 
11 Macular degeneration 26/29/ 33 | 1/ 1/ 33 
tion at hirst ¢ Xamination. Am the special 1S. 3/47 810/0/ 8 
aids tried 95 percent were tried with aspheri- 14 Myopia | 5/6/ 9/1/1/ 9 
lle five recent ith telesc F t 15 Uveitis O/ O 1 1, 1 1 
cal lenses, five percent wit pees. 16 Keratoconus 0/0/ 11/1/1 1 
percent of the group received no visual aid Other 1/1/ 2|0/0/ 2 
while 60 percent received a spherical correc- — | 75/84/109 | 8/11/109 


tion for near. Of those cases receiving §=£———_— 

* Number of cases with vision stated above. 
t Number of cases tried with visual aid. 

t Total cases in group. 


aspherical adds, 60 percent obtained a visual 
acuity of J1 to J5 or better. 


| 
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Discussion 

In discussing the data presented one may 
initially treat the group of 841 cases as if 
they came from the same clinic. It is true 
that all the patients have a common denomi- 
nator, that is, they were all seeking aid at 
low vision clinics, but there are differences 
in the specific population makeup of each 
clinic considered. Let us first analyze some 
generalities that can be made from the data 
already given. 

In general the median length of blindness 
was from eight to 20 years. This may be at- 
tributed either to the little interest shown in 
low vision problems until relatively recent 
times or to the fact that patients are not be- 
ing referred to ophthalmologists or eye clin- 
ics early in the disease process. There is a 
predominance of males in the groups studied 
which may be due to the fact that males seek 
help because they must work and support a 
family. 

The majority of patients list reading as 
their primary visual need. In addition, the 
overwhelming majority were able to travel 
outside without the aid of a companion. 
These two facts, therefore, supplement each 
other, that is, given a low visual acuity it is 
far easier to make an adjustment in terms 
of distance vision than in terms of near 
vision. 

The rate of onset of poor vision was in 
excess of 10 years. This suggests that the pa- 
tient in general has a long time to adjust to 
a gradually progressing visual disability. 
Also there appeared to be few cases of loss 
of vision due to trauma or other sudden oc- 
currences. 

The majority of patients presenting them- 
selves to a low-vision clinic are wearing spec- 
tacles containing in general only a spherical 
correction. This may be due to the difficulty 
of refracting these patients; or perhaps the 
refractionist may feel that in patients with 
low visual acuity, it is not important to cor- 
rect the refractive error properly. A large 
number of visual aids are tried in all the clinics 


studied but each clinic seems to have a par- 
ticular visual aid which it favors. For ex- 
ample, the Maryland Workshop prescribed 
X2.2 telescopic magnifiers in 75 percent of 
the cases; the Lighthouse prescribed high 
adds in 60 percent of the cases ; and Dr. Volk 
employs the aspherical lens in most of his 
visual aid prescriptions. It is interesting that 
vision in a large number of cases coming to 
a low-vision clinic can be materially im- 
proved for distance by the proper prescrip- 
tion, as many as 60 percent could be im- 
proved in this manner. (Again improvement 
signifies any increase of visual acuity that 
can be measured by the reading chart used. 
Thus, improvement of visual acuity from 
20/200 to 20/100 would be a significant im- 
provement as well as change of visual acuity 
from 5/200 to 20/200.) 

At first glance, Table 2 would seem to in- 
dicate that the Industrial Home for the Blind 
and the Maryland Workshop had less suc- 
cess in correcting low visual acuity for near 
than Dr. Volk’s private practice or the Light- 
house. However, two points must be taken 
into account when one attempts to compare 
one clinic with another, One must ask one- 
self whether the patients presenting at each 
clinic are identical in pathologic alterations 
of the eye and whether any selective process 
eliminates from the group going to the low 
vision clinic those cases which would be con 
sidered particularly poor material for im 
provement of visual acuity. 

Table 7 arbitrarily creates two groups. 
Group A is a favorable group and consists of 
those disease entities that seem more amena 
ble to improvement of visual acuity with spe- 
cial visual aids. This group would include albi- 
nism, congenital nystagmus, macular degener- 
ation, cataracts, and myopia. Group B, or 
the unfavorable group, consists of those dis- 
ease entities less amenable to correction and 
would include retinal detachment, retinitis 
pigmentosa, glaucoma, diabetic retinopathy, 
and optic atrophy. 

If one analyzes the ratio of Group A to 


* 


TABLE 7 


COMPARISON OF GROUPS ACCORDING TO 
POSSIBILITY OF VISUAL IMPROVEMENT 


{Albinism 

Congenital nystagmus 
Favorable Group A; Macular degeneration 

Cataract 

Myopia 


{Retinal detachment 
Retinitis pigmentosa 
Unfavorable Group B: Glaucoma 
Diabetic retinopathy 
\Optic atrophy 


Volk A 65% 
B 28% 
Lighthouse A 56% 
B 35% 
Massachusetts Eye and Ear A 52% 
B 30% 
Maryland Workshop A 46% 
B 35% 
Industrial Home for the Blind A 40% 
B 50% 


| 
| 


Group B for each of five clinics, one can 
immediately note that, whereas Dr. Volk’s 
private practice has a preponderance of fa- 
vorable disease entities, namely 65 percent, 
the Industrial Home for the Blind has a 
minimum number of favorable cases, namely 
40 percent. Consequently, when one com- 
pares one clinic with another it is important 
to know the makeup of the particular disease 
entities of the clinic population. 

This particular point has been followed up 
in four clinics—the Industrial Home, The 
Lighthouse, Maryland Workshop and Dr. 
Volk’s practice. In Tables 3, 4, 5, and 6 there 
is presented for each clinical disease entity 
the total number of patients, the number of 
patients in whom a visual aid was tried and 
the number of patients successfully obtaining 
the visual acuity noted. One can gather from 
these four tables whether the particular pa- 
tient group was or was not relatively ame- 
nable to treatment with a visual aid. Thus, if 
a small percentage of the total group was 
finally tried with visual aids, one could infer 
that the initial group had so many poor can- 
didates that it was very difficult even to find 
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those who might succeed with a visual aid. 
Furthermore, if the number of visual aid 
improvements was very small as compared to 
the number in whom the visual aid was tried, 
again one could infer that the original group 
indeed presented very few likely candidates 
for visual improvement. 

As an example if one looks at item II 
(macular degeneration) in Chart 1, the In- 
dustrial Home for the Blind had 47 cases in 
this group of which only 25 or about 50 per- 
cent were amenable to being fitted with a 
visual aid. Of those 25 who were fitted only 
17 obtained the visual acuity of Jl to J5 or 
better. When one compares the same item 
(macular degeneration) in Dr. Volk’s series, 
there are 33 cases, twenty-nine of which 
could be fitted. Of those 29 cases 26 were 
successfully fitted by the criteria used. Thus, 
Dr. Volk presumably began with a much 
more favorable group since he was able to 
attempt to fit visual aids in a higher percent- 
age of cases. 

It is also realized that an institution such 
as the Industrial Home will see any patient 
referred to it from any source without any 
previous screening, whereas other clinics 
such as the Lighthouse do receive referrals 
from private practitioners and there is an 
element of screening; cases which are ob- 
viously hopeless do not reach the Lighthouse 
as often they might the Industrial Home for 
the Blind. This again would produce some- 
what of a bias in the population makeup 
which is thus reflected in the over-all data. 

Because of these difficulties of trying to 
reconcile the different clinics with each other, 
only a qualitative comparison can be made. 
In general, it appears that despite different 
clinics favoring different visual aids, the 
percent success in obtaining the visual cri- 
teria as used in this report seems to be com- 
parable in all the clinics analyzed. 


CONCLUSIONS 


Eight hundred forty-one cases from seven 
different low vision clinics in the country 
were analyzed as outlined in the paper. The 
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group from each clinic represented a random 
sample from the files of that clinic, the only 
bias being that these patients had come to the 
particular clinic for attempted fitting of a 
visual aid in the case of low visual acuity. 
All information derived from the data has 
been obtained separately for near and distant 
vision with and without refractive correc- 
tion ; also indicated is the aid which was pre- 
scribed and the level of visual acuity so ob- 
tained. These data were broken down into 
each individual disease group. It appears that 
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the most valuable aid to vision is the proper 
correction of the refractive error, This ac- 
counted for the largest improvement in visual 
acuity. Further improvement in reading and 
close work was obtained with the use of spe- 
cial low-vision aids. In the case of the seven 
clinics analyzed the aid varied from clinic to 
clinic but in general the level of visual acuity 
was comparable from one clinic to the other. 


American Foundation for the Blind, Inc., 
15 West 16th Street, New York 11. 


A TEST FOR PARIETAL 


A stupy or 31 ANATOMICALLY VERIFIED CASES 


Baltimore, Maryland 


Optokinetic nystagmus is an induced jerky 
to-and-fro involuntary oscillation of the eyes. 
It is symmetric or nearly so in the normal 
individual. A defective response to one side 
assumes significance if an intact response is 
elicited on rotating targets to the other side. 
Such a finding has been termed a “positive 
O.N. sign” (optokinetic nystagmus sign).’ 
The normal or symmetric response is a “neg- 
ative O.N. sign.” 

Barany’ was the first to note that some pa- 
tients with homonymous hemianopia had a 
defective optokinetic nystagmus response 
when targets were rotated away from the de- 
fective field, and yet intact to the opposite 
direction. He at first attributed this simply 
to inability to see the targets in the former 
instance, that is, an afferent visual lesion. 
However, Brunner,? Ohm,* and Fox and 

* From the Howe Laboratory of Ophthalmology, 
Harvard University Medical School, and the Mas- 
sachusetts Eye and Ear Infirmary. This work was 
supported by special traineeship BT-357, National 


Institute of Neurological Diseases and Blindness, 
Bethesda 14, Maryland. 


AND 


Davip G. Cocan, M.D. 
Boston, Massachusetts 


Holmes® found that, whereas this was true in 
certain cases with homonymous field defects, 
in others with equally dense and absolute 
homonymous hemianopias the optokinetic re- 
sponse was symmetric to both sides. This 
immediately revealed that the positive opto- 
kinetic nystagmus sign was not due solely to 
an afferent lesion. 

Cords® explanation for the asymmetric re- 
sponse was that there must be an efferent 
optomotor lesion to account for the phenom- 
enon, and that the most likely site was in 
the internal and external sagittal strata of 
the middle and posterior one third of the 
optic radiations, or deep in the parietal lobe. 
Kestenbaum’ analyzed a series of 59 cases 
of homonymous hemianopia in which the 
lesions had been localized by autopsy, sur- 
gery, or by roentgenogram. The number of 
cases in each of these three subdivisions was 
not stipulated. He considered a negative op- 
tokinetic nystagmus sign as 100 percent re- 
liable in excluding a parietal lobe origin for 
a homonymous hemianopia. Although opin- 
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ions of the value of a positive optokinetic 
nystagmus sign have varied,*** most au- 
thors have considered it as indicating disease 
of the posterior half of the cerebrum. The 
rare instances of alleged frontal lobe dis- 
ease** causing an asymmetric optokinetic re- 
sponse have not excluded parietal lobe in- 
volvement. It is evident that more informa- 
tion is needed on anatomically verified cases 
to resolve the significance of a positive opto- 
kinetic nystagmus sign. 

Our clinical experience has borne out the 
impression of Cords and Kestenbaum that 
this simple test is a reliable sign of parietal 
lobe localization in cerebral disease, and that 
one can with reasonable assurance differen- 
tiate temporal and occipital lobe hemianopias 
from those of parietal origin by this method. 
The purpose of this report is to present 
briefly the clinical and pathologic findings 
in 31 patients in whom the optokinetic re- 
sponse has been carefully studied, and which 
have been anatomically verified. In 14 of 
these, complete autopsy examinations are 
available. In 17 additional cases the findings 
were verified by craniotomy and biopsy. 


MATERIAL 

Selected for review are 194 cases of cere- 
bral disease seen by one of us (D.G.C.). Of 
this group, 29 have come to necropsy in the 
Massachusetts General Hospital. In 14 of the 
latter, and in 17 other cases confirmed by 
surgery, a specific statement regarding opto- 
kinetic nystagmus is available. These 31 cases 
were further analyzed. The autopsy and sur- 
gical cases are presented separately (table 1). 

Discussion 

Recent clinical experience with cases of 
cerebrovascular disease has strengthened our 
impression that a positive optokinetic nystag- 
mus sign indicates parietal lobe disease. The 
anatomic evidence presented suggests that 
this is the case. A symmetric optokinetic re- 
sponse was elicited to both sides in three of 
the autopsied cases (3, 4, and 6). These had 
lesions of temporal, occipital, and frontal 
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lobes, respectively, with no parietal involve- 
ment. Six of the autopsied cases had positive 
(asymmetric) optokinetic nystagmus signs, 
and parietal lobe involvement was present in 
each (1, 2, 5, 7, 9, and 11). However, five 
of the autopsied cases present difficulties in 
interpretation. Thus, Cases 10 and 13 both 
have dual lesions (basilar artery thrombosis 
and medulloblastoma of cerebellum). Case 
12 presented a metastatic malignant mela- 
noma to left parietal region, and yet normal 
visual fields and optokinetic nystagmus were 
found clinically. This patient died within 10 
days of onset of symptoms from massive 
cerebral edema, and perhaps death occurred 
too rapidly for clinical manifestation of the 
lesions. The fact that no field defect was 
present in this case substantiates the fact that 
there was little parietal lobe dysfunction 
present at the time of admission. Case 8 is a 
temporal lobe neoplasm with an asymmetric 
optokinetic nystagmus sign. However, pari- 
etal lobe extension probably occurred in this 
case, and further anatomic study would have 
been helpful. Finally, the same factor arises 
in Case 14, in which only one parietal lobe 
was studied histologically. 

Of the surgically corroborated cases, seven 
instances of a negative optokinetic nystag- 
mus sign were seen with lesions of occipital, 
frontal, or temporal lobes, without evident 
parietal involvement. Further, in six in- 
stances of positive optokinetic signs, there 
was proven parietal lobe disease. Cases 25 
and 26 deserve scrutiny, however. In Case 
25, an arteriovenous malformation of the 
temporal lobe presented a positive optokinetic 
nystagmus sign. However, an intracerebral 
hematoma was evident in this case, and the 
extent of the latter could not be definitely 
determined. Likewise, Case 26 was a left 
temporal lobe meningioma which presented a 
positive optokinetic nystagmus sign. Whether 
or not parietal lobe involvement occurred is 
not definitely known. The neoplasm was 
large, however, with 85 gm. of tissue being 
resected at time of craniotomy. 

The method of testing was by rotating a 
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and held about 20 inches from the patient. 
This was done several times to both sides in 
order to compare the responses. It should be 
noted that slight asymmetry may be seen at 
times in normal persons. Only either an ab- 
sence of response to one side, or a definitely 
defective and asymmetric response should be 
called a “positive O.N. sign.” An absent re- 
sponse to both sides is nearly always without 
significance. The most common causes for 
this finding are that the patient is obtunded, 
has very low vision, or is ignoring the test. 
It should be noted that optokinetic nystagmus 
has been found to be inaccurate in lateraliza- 
tion of brain stem disease in the experience 
of one of us (D.G.C.), so that the statements 
made previously apply to its use only in cere- 
bral lesions. The vertical optokinetic re- 
sponse was not interpreted in this study. 


SUMMARY 


The optokinetic response was analyzed in 
14 cases of cerebral disease which came to 
autopsy examination. Six of these had posi- 
tive (asymmetric) optokinetic nystagmus 
signs and were found to have parietal lobe 
lesions. Three cases presented lesions of 
temporal, occipital, and frontal lobes respec- 
tively, with no parietal involvement. The 
optokinetic nystagmus sign was negative in 
these cases. Complicating factors in inter- 
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large optokinetic drum at a moderate rate, 


REFERENCES 


193 


pretation of the other five cases have been 
discussed. 

Seventeen cases were studied from the 
standpoint of optokinetic nystagmus, which 
were subsequently verified by craniotomy 
and biopsy. Six of these had parietal lobe 
lesions with asymmetric optokinetic re- 
sponses. Four had occipital lobe lesions with 
a normal optokinetic response to both sides. 
Likewise, a negative optokinetic nystagmus 
sign was seen with three temporal lobe le- 
sions and with one frontal lobe lesion. In the 
three other cases, two were temporal lobe 
lesions with positive optokinetic nystagmus 
signs in which rather extensive lesions were 
present (one intracerebral hematoma, and 
one neoplasm). One patient was seen to have 
an arteriovenous malformation of the sur- 
face of the left parietal region, with a nega- 
tive optokinetic nystagmus sign, however. 

A frequent occurrence noted in cases with 
a positive optokinetic nystagmus sign was 
concomitant involvement of the thalamus. 
This would not be unexpected with lesions 
involving the middle and posterior one-third 
of the optic radiations, deep in the parietal 
lobe. It is concluded that a positive opto- 
kinetic nystagmus sign in cortical lesions is 
most suggestive of involvement of the pari- 
etal lobe. 

900 Lenton Avenue (12). 
243 Charles Street (14). 
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Topical enzymatic debriding substances 
are being used with increasing frequency.** 
They have been applied to various parts of 
the body in treating abscesses, burns, eschars, 
ulcers and wounds. A next consideration was 
their application in similar extraocular con- 
ditions. Since these enzymes are proteolytic, 
their use about the eye did not seem advisable 
until a rabbit pilot study had been run. 


MATERIAL 

Enzymatic ointment* consists of 2.0 mg. of 
crystalline trypsin, 6.0 mg. of crystalline 
chymotrypsin, and 2.0 mg. of 9-aminoacri- 
dine HCl per gm. in a water-soluble base. 
The former two have a disdain only for 
necrotic tissue, debris consisting of purulent 
and fibrinous matter, and slough. Normal 
healthy tissue is impervious to this type of 
proteolysis. Toxicity and antigenicity have 
not been observed using the enzymes topi- 
cally. Debridement is important since the 
exposure of healthy tissue will accelerate 
granulation and healing, and the removal of 
dead tissue eliminates a medium of growth 
for pathogenic organisms. Also, the efficacy 
of antibacterial medication is improved. 

The chemical agent, 9-aminocaridine 
monohydrochloride, is a derivative of acri- 
dine (Ci;H,N) a tricyclic conjugated sys- 
tem.* The aminoacridines in the solutions 
used are active against gram-positive and 
gram-negative organisms, and spore-bearing 
anerobes commonly found in wounds with 
the exception of Ps. pyocyanea.* They are 
chemically compatible with penicillin and 
sulfonamides and act synergistically with 
the latter by inhibiting p-aminobenzoic acid 
formation. They seldom cause drug sensi- 


*From the Department of Ophthalmology, 


Stritch School of Medicine, Chicago, Illinois. 
t Parenzyme ointment supplied by The National 
Drug Company, Philadelphia, Pennsylvania. 
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tivity,® and drug-resistance is quite un- 
known.* Furthermore, the acridines permit 
active phagocytosis by polymorphonuclear 
leukocytes. Clinical reports of its use are 
available,**° and Rubbo" reported favor- 
able laboratory results. 


METHODS 

A six-month laboratory study employing 
rabbits was set up, using one eye of each 
animal as a control. Daily instillations of the 
enzyme ointment were made in the fellow 
eye. Slitlamp examinations with fluorescein 
dye were done periodically. Finally the ani- 
mals were killed and gross and microscopic 
studies of the control and treated eyes and 
adnexa were made.* Examination sought 
evidence of proteolytic insult to the cornea, 
sclera, or adnexa, and untoward reaction to 


9-aminoacridine. A clinical evaluation fol- 
lowed. 
RESULTS 
Ophthalmoscopic, slitlamp, and micro- 


scopic examination of the eyes and adnexa 
revealed no evidence of alteration or destruc- 
tion due to the enzyme ointment. The treated 
eyes showed no unusual local irriation and 
grossly resembled the fellow control eye. 
Figures 1, 2, 3, 4 are sections of treated eyes. 
Figures la, 2a, 3a, 4a are sections of the 
controls. It was interesting to note that in 
comparing sections of the treated and control 
palpebral conjunctivas (fig. 1 and 'a) the 
former usually showed fewer chronic inflam- 
motory cells. 


CASES OF INTEREST 
Case 1 


A 50-year-old man entered the office for treat- 
ment of a cystic fibroepithelial papilloma of the 
right lower lid which was increasing in size. An 


* Dr. A. Bryn, Department of Pathology, Stritch 
School of Medicine, interpreted the slides. 
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early childhood chorioretinitis of the right eye 
leaves him with a correctible acuity of 20/300. Topi- 
cal instillations of enzymatic ointment were made 
on three successive days prior to definitive treat- 
ment. Slitlamp examination each day using fluo- 
rescein sodium dye revealed no corneal abrasion, 
erosion, or ulceration, or scleral or adnexa changes. 
No local irritation was noted, nor did the patient 
have complaint. Surgery was performed to remove 
the lesion, and the ointment was used postopera- 
tively. There was no evidence of edema or dis- 
coloration of the excised area. Recovery was un- 
eventful. 
Case 2 

A physician, aged 24 years, was seen some 15 to 
20 hours after having been hit accidentally in his 
right orbit by another's elbow. He presented gross 
lid edema, discoloration, contusion and laceration, 
and conjunctival prolapse. He could not part his 
lids, nor could I, because of attendant pain. Topical 
enzymatic ointment was applied twice a day along 
with intramuscular trypsin (one cc.) twice a day. 
The following day there was a notable decrease in 
edema and discoloration, and the lids could be 
opened. The conjunctiva was no longer prolapsed. 
Two days later, the edema was practically resolved, 
there was only faint evidence of discoloration, and 
he had free lid movement. Slitlamp examination 
was made daily for one week and no abnormal 
change of the cornea was observed. 


Case 3 

\ 58-year-old maintenance man was hit in his 
face with a spray of hot fluid while repairing a 
refrigerating machine. Some of the fluid entered his 
left eye. He washed the eye with tap water. His eye 
became red and pain ensued. Examination revealed 
a grossly injected left eye with a deep subconjunc- 
tival ulceration of the lower lid, infection, and lid 
edema. A culture specimen was taken, the eye was 
irrigated, and one-percent atropine solution instilled. 
Sulfacetamide (15 percent, drops), were used every 
three hours thereafter. Enzymatic ointment was 
used topically twice a day. In three or four days 
there was resolution of the ulcer, suppuration, and 
lid edema. Slitlamp examination was negative over 
a period of one month, and the patient experienced 
no pain. He did complain of some stinging shortly 
after the ointment was first instilled. 
Case 4 

A woman, aged 62 years, with a highly pre- 
sumptive diagnosis of retinal detachment due to an 
intraocular tumor of the right eye, was presented 
to the hospital for enucleation of that eye. Pre- 
operatively she was placed on topical enzymatic 
ointment twice a day and enteric coated trypsin 
tablets, one three times a day. No corneal changes 
nor subjective complaints were noted. Enzymatic 
and penicillin ointments were instilled postopera- 
tively. At the first dressing change, it was noted 
that there was minimal swelling and discoloration 
of the lids and conjunctiva. Two more instillations 
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Fig. 1 (Monninger). Section of treated eye. 


Fig. la (Monninger). Section of untreated eye. 


of ointment were made. It was felt that clinical 
recovery from surgery was rather rapid. Implant 
prosthesis was possible in seven days. 


Case 5 


A 40-year-old woman teacher presented herself 
with complaints of pain and redness of the left eye 
for several days. She had lost visual acuity in this 
eye at age eight years due to a scissors injury. Her 
father, a physician, would not permit removal of 
the eye at this time. Examination revealed a very 
soft eye and an opaque cornea. The conjunctiva was 
grossly injected. Enucleation was recommended and 
she consented after consultation with another oph- 
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Fig. 2 (Monninger). Section of treated eye. 


thalmologist who had followed her for a period of 
years. Parenzyme ointment twice a day was used 
preoperatively along with enteric coated trypsin 
tablets, one three times a day. Slitlamp examination 
two days later showed no change. Enzymatic and 
neomycin ointment were instilled after surgery and 
for several days thereafter. At the first dressing 
change, there was no discoloration, minimal edema, 
and no bleeding. She manifested no pain. Within 
one week she was ready for the first prosthesis. 
Clinical recovery was unusually rapid. 


Cast 6 

A man, aged 59 years, received a blow to his 
right eye in an altercation two years previously. 
The lens dislocated and absolute glaucoma ensued. 
Recently his eye became injected and very painful. 
Enzymatic ointment was applied topically one day 
preoperatively, after surgery, and three times post- 
operatively. Very little edema and discoloration 
were present at the first dressing change. Early 
prosthesis application was possible. Slitlamp find- 
ings before surgery were negative. 


Case 7 

A W-year-old man suffered a gunshot injury to 
his left eye. A buckshot was localized by the Sweet 
method. He had been treated elsewhere for six 
months and enucleation was advised. No effort was 
made to remove the shot. Traumatic cataract, 
synechia, and chronic inflammation, and phthisis 
followed. The eye was enucleated one year after 
the injury. Enzymatic ointment and enteric coated 
trypsin (20 mg. daily) were used for two days pre- 
operatively. Slitlamp examination revealed no 
change of the status quo. Enzymatic ointment and 
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Fig. 2a (Monninger). Section of untreated eye. 


sulfa ointment were used after surgery and three 
times thereafter. Discoloration was absent and 
edema was of minor consequence. Clinical recovery 
was markedly rapid. 


Case 8 

A man, aged 40 years, whose right eye had been 
enucleated in childhood presented himself with a 
lesion of the lower lid. There was a significant local 
inflammation surrounding the growth. Enzymatic 
ointment was applied in and around the wound after 
surgery. There was early resolution of the inflam- 
matory process and minimal wound reaction post- 
operatively. 


Case 9 

A 26-year-old man received a flash burn to both 
eyes while welding. The brows were singed and both 
lids were red and edematous with second-degree 
burns. Enzymatic ointment was applied to both lids 
twice a day for four days. Debriding and resolution 
proceeded with dispatch and no infection occurred 
Healthy tissue was manifest on the lids. Attendant 
pain disappeared shortly after treatment was insti- 
tuted. No scarring developed. 


Case 10 

A man, aged 43 years, was working on an ice 
cream refrigerating unit when it exploded. A strong 
alkali entered both eyes and covered most of his 
face. It was noted by those on the scene that the 
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whites of his eyes became red, and the corneas 
whitened. He was brought to the emergency room 
20 minutes after the accident. In addition to the 
opaqueness of the corneas, and the injection, there 
were severe burns of the lids and face. The eyes 
were irrigated with normal saline. 

Examination revealed areas of grayish-white 
opacities, corneal edema, scleral and conjunctival 
burns, right eye; and gross grayish-white opacifica- 
tion and edema of the cornea, scleral and conjunc- 
tival burns, and ulceration, left eye. All iris and 
limbal detail was obliterated by the opacification in 
the left eye. No red reflexes were seen, O.U. Gross 
outline of people could be seen with the right eye, 
and only awareness of light intensity change with 
the left eye. 

Atropine and cortisone drops, and antibiotic and 
enzymatic ointments were instilled, O.U. The enzy- 
matic ointment was also applied to the lids and 
other burned areas of the face. Dressings were 
placed over both eyes. The following day examina- 
tion revealed a small adhesion between the corneal 
epithelium and conjunctiva of the left eye. This was 
separated with a glass rod. The patient felt he saw 
light more sharply and the blur was decreasing. The 
cornea of the right eye was clearing and he could 
count fingers at two feet. Details could be seen. 
The ulcer was grossly reduced. The burns of the 
lids and face were modifying 

Within three days, the opacity of the left eye had 
sloughed off and details could be seen. The visual 
acuity had improved in both eyes and he could see 
distant detail. Some few Bowman bodies could be 
seen in the left eye. Fundus details were seen, O.U 
Subsequently, the epithelium was again denuded 
completely. The ulcerated area was resolved. In- 
jection of both scleras was reduced perceptibly. The 
face burns were repairing nicely. 

Within seven days the enzymatic ointment was 
discontinued and the patient was ready for dis- 
charge. He was continued on atropine drops and 
antibiotic ointment for another week. Eye examina- 
tion one month later showed essentially normal find- 
ings. Both corneas were negative and the recorded 
visual acuity was 20/204+, O.U. No residual pre- 
cipitates were noted. Healthy tissue had replaced 
the burned areas on the face and lids. There was no 
scarring. 


Case 11 


A 30-year-old woman presented herself with a 
marginal ulcer of the right lower lid and internal 
chalazia. Enzymatic ointment was instilled for one 
day and slitlamp evaluation was made 24 hours 
later. There was no corneal or scleral aberration. 
The marginal ulcer was improved. Definitive sur- 
face diathermy and excision were performed. Enzy- 
matic and antibiotic ointments were instilled and a 
dressing was applied. Postoperatively the only evi- 
dence of surgical intervention was a dessicated pale 
bleb at the site of the former marginal ulcer. The 
cornea and sclera were negative. There was no 
edema, redness, or pain. 


TOPICAL ENZYMATIC OINTMENT 


Fig. 3a (Monninger). Section of untreated eye. 


Case 12 

A boy, aged six years, was struck in the eye by 
the edge of a swing. There was gross contusion of 
the lids, hemorrhage, induration, and edema, and 
gross subconjunctival hemorrhage. The zygomatic 
area was also swollen and tender. The palpebral 
conjunctiva had several tears. The eye and adnexa 
were cleansed and irrigated. X-ray films, including 
a Waterhouse, were negative. Enzymatic and anti- 
biotic ointments were used topically and enteric 
coated trypsin was given orally for four days. 
Within this time there was definite amelioration of 
the clinical findings and only a small are of subcon- 
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Fig. 4 (Monninger). Section of treated eye. 


junctival hemorrhage remained. Serial corneal and 
scleral slitlamp examinations were negative. There 
was no report of discomfort due to use of the oint- 
ment. 


Case 13 

A 38-year-old woman with dacryocystitis was 
seen. The area over the right sac was swollen, 
somewhat fluctuant, and red. A stab incision was 
made, enzymatic ointment and a drain inserted, and 
systemic penicillin administered. It was felt that 
clinical recovery was somewhat more rapid than the 
same procedure would have been without use of the 
ointment. Later a dacryocystorhinostomy was per- 
formed and the sac tissue was in good condition and 
lent itself well to the procedure. 


Case 14 


A girl, aged four years, was operated on for an 
imperforate nasolacrimal duct opening. The com- 
plaints were tearing, suppuration from the puncta, 
and swelling and redness over the left lacrimal sac. 
Antibiotic drops were used pre- and postoperatively, 
and cannula instillation of enzymatic ointment was 
made. Aqueous trypsin was also used. There was no 
postoperative swelling or discoloration and recovery 
was uneventful. 
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Fig. 4a ( Monninger). Section of untreated eye. 


Case 15 

A 30-year-old woman with a swollen left upper 
lid had the feeling of something being affixed to 
the inner side of the lid. Examination revealed 
several pustules with circumscribed, red bases. 
Enzymatic ointment was used topically for several 
days along with hot compresses. The pustules had 
opened and drained when seen the following day. 
No untoward reactions occurred and by the fourth 
day the inner palpebral tissue appeared healthy and 
normal. Slitlamp examination was negative. The 
patient experienced no irritation or pain. 


SUMMARY 


A control laboratory study was done on 
rabbits to study the effect of enzymes on 
normal eyes. 

The enzymatic ointment was used topically 
on 32 clinical cases either as specific or ad- 
juvant therapy in various extraocular condi- 
tions. The entire study covered a period of 
15 months. No deleterious corneal or scleral 
tissue effects were noted in the animals or 
in the clinical cases. No untoward side- 
effects, such as pain, irritation, or allergy 
due to the ointment, were noted. 
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The combination of trypsin and chymo- 
trypsin is effective in promoting healing by 
debriding and removing necrotic tissue with- 
out retarding the normal healing process. By 
removing the cellular substances and debris 


due to inflammation or injury the normal 
stratum is exposed and this promotes healing. 
The enzymes do not affect viable tissue. 


734 Oak Knoll Drive. 
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USE OF STEEL WIRE IN POLYETHYLENE TUBE IN 
RETINAL DETACHMENT SURGERY* 


REVIEW OF THREE CASES OF DETACHMENT IN APHAKIC EYES 


M. A. Lasky, M.D., anp G. BLUMENTHAL, M.D. 
Brooklyn, New York 


INTRODUCTION 


The 360 degree scleral buckle with the in- 
sertion of a globe-encircling polyethylene tube 
is being used to a considerable extent in reti- 
nal detachment surgery. We have encountered 
several difficulties associated with the place- 
ment of the polyethylene tube. In the proced- 
ure described by Schepens,' the polyethylene 
tube is threaded under a series of 4-0 black 
silk sutures which have been placed across 
the bed of the sclerectomy. The plastic tube, 
containing a soft suture material such as silk, 
is easily dislodged from under the 4-0 silk 
cross sutures. 

Another source of trouble has been en- 
countered when the polyethylene tube, after 
being placed under all of the 4-0 black silk 
sutures, was to be cut to the proper size. Care 
must be taken not to cut the suture material 


*From the Veterans Administration Hospital. 


within the polyethylene tube. All too often 
the suture within the plastic tube was not only 
cut but was lost somewhere back in the lumen. 

One of the greatest difficulties was found 
in the tying of the retaining suture. This is of 
the greatest importance because it determines 
the extent and the permanence of the buckle. 
It is exasperating to find that, after the knot 
is tied, there is too much slack in the tube and 
that the suture has to be untied and redone. 

After surgery, a frequent difficulty is pre- 
mature flattening of the buckle. In some cases 
in which a soft, nonmetallic substance was 
used in the lumen of the plastic tube, the 
buckle flattened in the immediate postopera- 
tive period. 

On occasion, postoperatively, it may be 
necessary to identify the position of the poly- 
ethylene tube in relation to the buckle for in- 
vestigative purposes. It is almost impossible 
to identify the plastic tube when soft ma- 
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Figs. 1 to 5 (Lasky and Blumenthal). Semidiagrammatic illustrations. (1) Shows the relation of the 
groove of the sclerectomy to the globe. (2) Threading of the polyethylene tube with aid of steel wire. 
(3) Cutting of the polyethylene tube against the steel wire. (4) Twisting the steel wire. (5) Insertion 
of the twisted end within the tube. 
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terials are used, either by ophthalmoscopy or 
by roentgen examination. 


METHOD AND MATERIAL 


An attempt was made to eliminate the diffi- 


culties just enumerated by using a fine stain- 
less steel wire* in the lumen of the plastic tube 
instead of a soft suture. All other aspects of 
the procedure are similar to those described 
by Schepens’ fig. 

In the threading of the polyethylene tube,’ 
the steel wire is bent back over the end of the 
tube (fig. 2) so as to prevent the tube slipping 
out from under the cross sutures. To shorten 
the tube, a Bard-Parker blade No. 15 is used 
and no care has to be taken to prevent cutting 
of the steel wire. In fact, the wire is used as 
a resistance against which to cut the tube 
(fig. 3). 

To tighten the buckle and also to tie the 
wire, the two ends of the wire are grasped 
with a small straight mosquito clamp and the 
clamp is then rotated so as to twist the wire. 
By this method, the amount of tightening can 
be accurately set and, if necessary, the buckle 
can be loosened (fig. 4). After the proper 
degree of tightness of the buckle is obtained, 
the twisted end of the wire is tucked into one 
end of the polyethylene tube so as to prevent 
any rough edges from being exposed to the 
ocular tissue (fig. 5). 

X-ray films of the orbit were performed in 
all three cases herein reported in order to de- 
termine the position and approximate size of 
the buckle after surgery. 


REPORT OF CASES 
Case 1 


H. M., a 64-year-old white man, presented him- 
self at the Brooklyn Veterans Administration Hos- 
pital for the first time on January 20, 1956, com- 
plaining of loss of vision in the left eye of two 
weeks’ duration. One year prior to admission, the 
patient underwent an uncomplicated intracapsular 
cataract extraction of the left eye. Upon examina- 
tion at the time of admission, the right eye was 
aphakic but otherwise normal. 

* 3-0 Ethicon monofilament surgical steel. 

* Clay Adams Intramedic polyethylene tube, in- 
side diameter 0.034 inches, outside diameter 0.050 
inches. 


Visual acuity was: O.D., 20/20; O.S., light per- 
ception with correction, The left eye was aphakic. 
The retina was detached in its entirety and, in the 
macular region, there was a small hole with an 
operculum in the vitreous above it. After a com- 
plete work-up, a lamellar scleral resection with a 
scleral buckle in the temporal half was performed. 
However, by the third postoperative week, the ret- 
ina had again separated. The patient was returned 
to the operating room and, on February 27, 1956, a 
360 degree scleral buckle with polyethylene tube 
containing a steel wire insert was performed, to- 
gether with electrocoagulation of the bed. Upon 
discharge, the retina had completely reattached and 
the patient felt he could “see better” although the 
visual acuity was unchanged. 

The patient was re-evaluated in March, 1958, (25 
months postoperative). Visual acuity was: O.S., 
20/200 with aphakic correction. Intraocular pressure 
was within normal limits. The left globe was white 
and quiet and the retina appeared to be detached 
inferiorly with several folds in the area (fig. 6). 
Around the equator and anterior to the ora serrata, 
there was a marked gliosis with an inbuckling com- 
pletely encircling the globe. In the buckle, the re- 
flex from the steel wire could be seen. On X-ray 
examination of the left orbit, the oval of steel wire 
was seen and measured 16 mm. in the vertical di- 
ameter and 17 mm. in the horizontal diameter. The 
visual field was restricted to a small sector of the 
inferior nasal field. 


CAsE 2 

N. P., a 71-year-old white man, was first seen at 
the Brooklyn Veterans Administration Hospital on 
June 28, 1956, with a chief complaint of blurred 
vision, O.D., for two weeks. In 1950, the patient 
underwent a combined intracapsular cataract ex- 
traction of the right eye at another hospital (de- 


Fig. 6 (Lasky and Blumenthal). Artist's illustra- 
tion. Case 1, 25 months after last procedure. 
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Fig. 7 (Lasky and Blumenthal). Artist's illustra- 
tion. Case 2, 18 months after last procedure. 


tails not available). In 1955, the patient was op- 
erated upon for a retinal detachment of the right 
eye with resultant vision of 20/20 with correction 
and apparent re-attachment of the retina. Examina- 
tion at the time of admission to the Brooklyn Veter- 
ans Administration Hospital revealed visual acuity: 
O.D., fingers at one foot; O.S., light perception. 
The right eye was aphakic. The entire inferior 
retina was detached. No holes or tears were seen 
even after repeated examination however, numerous 
diathermy scars were seen superioriy. The left eye 
presented marked hypotony and atrophy—the proba- 
ble end-result of an endophthalmitis after a cataract 
extraction several years before (although details 
were difficult to obtain). 

On July 9, 1956, the patient underwent a lamel- 
lar scleral resection with the insertion of a poly- 
ethylene tube 180 degrees inferiorly in the right eye. 
One month after surgery, the retina was again de- 
tached inferiorly. On September 24, 1956, a 360 
degree lamellar scleral resection with electrocoagu- 
lation of the base and insertion of a polyethylene 
tube was performed. A steel wire was inserted and 
the patient had an uneventful recovery. At the time 
of discharge, the retina was re-attached and the 
visual acuity was 20/200 in the right eye. 

The patient was re-evaluated in March, 1958, 
(about 18 months after the last procedure). Visual 
acuity was: O.D., 20/200 with aphakic correction; 
O.S., questionable light perception. The retina ap- 
peared attached (fig. 7). There was some migration 
of pigment throughout the posterior pole of the 
retina. The retina was completely attached and for 
360 degrees in the equator there was much gliosis. 
The buckle appeared somewhat flattened. The steel 
wire reflex was only noted at the 6-o’clock position. 
Visual field examination revealed a concentric con- 
striction to the 30-degree meridian. X-ray examina- 
tion revealed that the size of the steel wire was: 
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vertical diameter, 19 mm.; horizontal diameter, 20 
mm. 


Case 3 

B. B. was 58 years of age when first seen at the 
Brooklyn Veterans Administration Hospital in 
1954, at which time an uncomplicated, combined, 
intracapsular cataract extraction was done on the 
left eye. Resultant vision was 20/20 in the left eye. 

The patient was again seen in March, 1957, when 
he complained of poor vision in the left eye of one 
week's duration. Examination revealed visual acuity 
to be: O.D., 20/50; O.S., 20/50 with correction. 
However, the visual acuity, O.S., fluctuated between 
20/50 and 20/100. Numerous vitreous opacities and 
floaters were seen in the left eye and a bullous de- 
tachment of the temporal, superior, and nasal ret- 
ina was noted. No holes or tears were seen but a 
large, thin-walled cyst was seen in the region of the 
pars plana at the 3-o’clock position. 

On April 15, 1957, the patient was operated upon 
and a 360-degree lamellar sclerectomy and electro- 
coagulation of the bed with insertion of a polyethyl- 
ene tube containing a stainless steel wire were per- 
formed. Postoperatively, examination revealed com- 
plete reattachment and the patient was discharged 
with a visual acuity of 20/50, O.S. This patient 
was re-evaluated in March, 1958, (approximately 11 
months after the operation). Visual acuity was: 
O.D., 20/70; O.S., 20/50 with aphakic correction. 
The retina of the left eye was attached (fig. 8). 
Unusual pigment distribution was noted in the pos- 
terior pole. Here, too, in the buckle scar, the reflex 
from the inserted steel wire was evident. X-ray 
examination revealed the vertical diameter to be 
about 23 mm. and the horizontal to be about 21 mm 
The patient was unco-operative in the visual field 
testing. However, the general impression was that 
the field was moderately constricted. 


Fig. 8 (Lasky and Blumenthal). Artist's illustra- 
tion. Case 3, 11 months after last procedure. 
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COMMENT 


There are several valid reasons for object- 
ing to the use of a steel wire within the poly- 
ethylene tube. The production of secondary 
glaucoma, the production of a foreign-body 
reaction, and the effects of erosion of the 
polyethylene tube through the sclera are the 
most important of these objections. In the 
three cases reported, there was apparently no 
secondary glaucoma or foreign-body reaction 
and, apparently, no ill-effects from the ero- 
sive tendency of this procedure in these cases. 

An attempt was made to get some rough 
idea of the diameter of the buckle. Anterior, 
posterior, and lateral X-ray films of the in- 
volved orbit were taken and the vertical and 
horizontal diameters of the wire were meas- 
ured. The wall of the plastic tube was about 
0.2-mm. thick; therefore, the buckle must 
have been at least 0.4-mm. smaller than the 
diameter of the wire. The vertical diameter 
of the average globe is 23 mm. and the aver- 
age horizontal diameter is 23.5 mm.* The 
largest wire diameter was 23 by 21 mm. which 
indicated a minimum buckle of approximately 
0.4 mm. This buckle had been maintained for 
about 11 months from the time of operation. 
The other two buckles were about 5.0 mm. 
and 3.0 mm. in elevation. 


The opinion of everyone associated with 
performance the procedure was that the tech- 
nique was improved considerably by the use 
of the steel wire. This was not necessarily 
associated with a reduction in the operating 
time (average four hours), but it was felt 
that the control of the buckle, its placement, 
and its degree of tightness were greatly fa- 
cilitated. 

It is felt that further study in the use of 
the steel wire in the 360 degree polyethylene 
tube is indicated and that, if no untoward 
effects are encountered, this may facilitate a 
substantial improvement in the surgery of 
retinal separation. 


SUMMARY 


In the modification of Schepens’ procedure 
for retinal detachment herein described, a 
steel wire is placed in the globe-encircling 
polyethylene tube. Three cases in which the 
steel wire was used are reported. 

One Nevins Street (17). 
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In the trabecular meshwork of the human 
eye there are, according to reconstructions 
of histologic cross-section series ( Dvorak- 
Theobald), passages, capable of being 
marked, which connect the anterior chamber 
with Schlemm’s canal. These passages are 
not merely pores, such as present themselves, 
for example, on the radiogram of a flat 
preparation of the canal’s inner wall demon- 
strated by means of radiopaque materials 
(Francois, Neetens, and Colette), but rather 
“pathways” which tend to establish in the 
mazelike spaces of the meshwork, the short- 
est possible connection between the chamber 
and the canal via a strip of subsequent open- 
ings. 

The various parts of the meshwork (fig. 5) 
(Rohen), tra- 
beculum corneosclerale, and “pore tissue” 
( Flocks )—would appear to offer the aqueous 
humor more outlets than are actually required 
according to the results obtained by Dvorak- 
Theobald. Instead of fully using these slits 
the aqueous is said to advance only by pref- 
erence pathways which at their respective 
ends join Schlemm’s canal via Sondermann’s 
internal canals, the latter seeming to be 


—‘‘membrana iridoscleralis,” 


amazingly large. 

The view holding that unhampered com- 
munication between the spaces of the mesh- 
work and the lumen of the canal exists, 
though supported by numerous researchers, 
is still open to discussion. However, only 
recently was the existence of openings in 
the inner wall of the canal again proved 
(Ashton, Brini, and Smith, and Rohen, 
Unger ),7 by using flat sections and/or prepa- 

*From the Department of Ophthalmology (Di- 
rector: Prof. Dr. W. Wegner), University of 
Freiburg/Breisgau, and the Institute of Anatomy 
(Director: Prof. Dr. Dr. A. Dabelow), University 


of Mainz. 
t Speakman, F.: Brit. J. Ophth., 43:129, 1959. 


STUDIES ON THE HISTOLOGY OF THE INNER WALL OF 


SCHLEMM’S CANAL* 


H.-H. Uncer, M.D., anv J. Ronen, M.D. 


Freiburg it. Br., Germany 


rations. These findings not only seem to con- 
firm histologically the contrast preparations 
of inner wall pores in simian and human eyes 
(Frangois, Neetens, and Colette) but they 
have also explained both the successful de- 
termination of size of such pores by means 
of chemical particles, bacteria, or latex micro- 
spheres (perfusion tests by Huggert, Holm- 
berg, and Esklund, Karg, Garron, Feeney and 
McEwen) and the gonioscopic observations 
of blood infiltration, taking place in upstream 
direction from the canal toward the anterior 
chamber, after an experimental bulbar hypo- 
(Kronfeld, McGarry, and Smith), 
outflow 


tonia 
after artificial 
(Duke-Elder), or spontaneously (Unger). 

According to the histologic findings in 
sagittal sections of the chamber angle pub- 
lished by Sondermann, 1930, there are small 
canals in the outer part of the trabeculae dis- 
closed as afferent vessels and joining the 
inner wall of Schlemm’s canal at a right 
angle. These canals, lined with endothelium, 
originate within the intertrabecular fissures 
of the meshwork and generally run parallel to 
Schlemm’s canal. Sondermann thought these 
internal canals to be rudiments of fetal ves- 


damming of the 


sels which originally drained the blood of 
the tunica vasculosa lentis into the anterior 
ciliary veins. 

The results of Sondermann’s investigation 
were corroborated by various other research- 
ers, first by Teuli¢res and by Theobald. 
More recent findings by Dvorak-Theobald 
would seem to eliminate any doubt as to the 
existence of these internal canals. None- 
theless, universal agreement on this point 
has not yet been reached for the one reason 
that their existence could so far not be proved 
in tangential tissue sections nor by means of 
injection methods. 

As Ashton, Brini, and Smith point out, 


204 


|_| 


INNER WALL OF SCHLEMM’S CANAL 


“the open pathways between the anterior 
chamber and fact 
exist, not in the sense of definite endothelial- 


Schlemm’s canal do in 


lined tubes regularly disposed, as suggested 
by the term “internal canals,”’ but rather as 
tortuous communications wandering irregu- 
larly and obliquely through the meshwork, 
like channels through a sponge.” 

Flocks, who likewise published excellent 
flat sections of the meshwork, thinks the in- 
ternal canals discovered by Sondermann to 
be artefacts. 

In the meantime we have found in flat 
sections of the meshwork definite endothelial- 
lined tubes that to a high degree of proba- 
bility are to be identified as Sondermann’s 
internal canals (figs. 3 and 4), (Rohen and 
Unger; Unger). Our observations and con- 
clusions are stated hereinafter. 


INVESTIGATIONS 
MATERIALS AND MetTHops 


When investigating flat sections of the 
chamber angles of a total of 42 globes, 14 of 
them (cases of enucleation owing to tumors 
or perforating injuries) were studied with 
regard to the normal structure of the mesh- 
work, especially to the inner wall of 
Schlemm’s canal. 

The eyes were imbedded in normal manner 
after formol fixation in celloidin or paraffin. 
The following stains were preferred: hema- 
toxylin-eosin, van Gieson, resorcinol-fuchsin, 
azan, orcein, and especially Gomori ( Biel- 
schowsky ). Besides sections of 6.0 # in thick- 
ness, taken tangentially to the scleral out- 
side of the limbus area, so-called thick flat 
sections of the meshwork (60 to 80") were 
under the stereomicroscope 
(For the method, see Rohen, 


examined 
(C. Zeiss). 
1953.) 

We learned by experimentation that the 
best way to show internal canals in flat sec- 
tions is by incising in a slightly posterior and 
exterior direction, that is, not altogether tan- 
gentially. 


FINDINGS 

In the region of the outermost lamellae, 
the corneoscleral trabeculae gradually merge 
into a “pore tissue” which constitutes the 
inner wall proper of Schlemm’s canal (fig. 
1). 

Tangential serial sections of Schlemm’s 
canal evidence the irregular form of its 
walls. There are all kinds of projections, 
septa, and bridges of corneoscleral tissue for- 
mation protruding into the “pore tissue” of 
the inner wall and corresponding to the 
curves and ramifications of the plexiform 
canal system. 

There are likewise a few coarser fiber 
fascicles belonging to the corneoscleral tra- 
beculae, which cross the zone of the “pore 
tissue,” ramify more and more, taper off, and 
finally join either the inner side or the outer 
wall of Schlemm’s canal (septum sclerale ). 

Setween these strikingly wide trabeculae 
there is an extremely fine-meshed network of 
connective tissue capable of silver impreg- 
nation. It originates in the strands of trabec- 
ular fibers which finally split up here (fig. 
2-a). This means that the originally bundled 
corneoscleral fibers have changed on the out- 
side into a three-dimensional reticulum. In 
flat sections situated immediately at the inner 
side of Schlemm’s canal there are openings 
of various sizes, surrounded by circular 
argentophile fibers. If we call them “open 
ings” here, it refers only to the connective 
tissue skeleton of this part and not to the 
endothelium. From the preparations we used, 
it cannot positively be decided whether or not 
these “openings” are closed by endothelia. 
Most of these openings have a diameter of 
20 to 25 uw; however, there exist also some 


rotund or polygonal fenestrae of 50 to 75 p 
in diameter (fig. 2-b). We assume that the 
larger of these fenestrae framed with fibers 


of connective tissue (fig. 2-b) mark the points 
of junction of an internal canal. 

The “pore tissue” is in some places inter- 
rupted by vascular structures. In ordinary 
flat sections these vessels are mostly frag- 


205 

“ 

‘ 

a 

| 

es 


H.-H. UNGER AND J]. ROHEN 


Schl. c. 


trabeculum corneosclerale 


Fig. 1 (Unger and Rohen). (a-d) Flat sections of pore tissue (p.t.). Inner wall 
of Schlemm’s canal (Schl.c.) with groups of fenestrae (see arrows). (x 110.) 
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mentary and also more or less hidden by 
cells. When best seen, these vessels turn out 
to be small tubes originating only in the reti- 
form spaces of the “pore tissue” and joining 
the inner wall of Schlemm’s canal (figs. 3-a 
and 4). 

These tubes attain up to 650 pw in length 
and 25 » in diameter, the minimum diameter 


in narrow spots being 8.0 to 10 p. 


The main branch of such a tube consists 
of an almost straight duct provided with a 
closed endothelial wall (fig. 3-b). 

A main branch of this kind is composed of 
several (four to six) venous roots, the latter 
being comparatively short, becoming merged 
in pairs at an acute angle, and developing 
from the reticulum of the pore tissue (fig. 4). 

Consequently, our observations show the 
following parts making up such an afferent 
tube of Schlemm’s canal: 

1. An envelope of connective tissue being 
of loose, sievelike consistency at the ven- 
ous roots and consolidating into a tube fur- 
ther on. 

2. A reticulum of endothelia emerging 
from the adjacent cell groups. In our slides it 
lines the initial parts of the tube only imper- 
fectly ; for the main branch, however, it pro- 


trabeculum 
corneosclerale 


pore tissue 


vides a layer that is continuous. 

In the normal eye such tubes are only to 
be found in the outermost part of the tra- 
beculae. 

Their course is parallel to Schlemm’s 
canal; when joining it, they deviate from 
their previous course at a right angle. The 
joining point is mostly situated at the base 
of the meshwork near the scleral spur. 

An individual venous root may be bent 
like an arch or widened like a funnel (fig. 
4-b). Some are very narrow and long drawn- 
out in the beginning, with indentations in 
their walls. 

The structural pattern underlining these 
afferent tubes of Schlemm’s canal seems to 
be one well known in comparative anatomy. 
There are, for example, only negligible dif- 
ferences when compared to the venous roots 
in the spleen of cats and pigs closely exam- 
ined by Neubert. 


DISCUSSION 


We often observed Sondermann’s internal 
canals in meridional section series of the tra- 
beculum. We therefore hold them to be 
permanent structures. In tangential sections 
such tubelike structures were more difficult to 


(Unger and Rohen). Reticulum (pore tissue) of canal’s inner wall. 
(a) Pores. (b) Group of fenestrae. 
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Schlemm's 
canal 


venous 


roots 


reticulum 
of 


pore tissue 


internal internal canal internal 
canal (main branch) canal 
(yunction) 


sclera 


internal 


reticulum 
of 


pore Ussue 


Fig. 3 (Unger and Rohen). (a) Internal canal in flat section. 
(b) Main branch of internal canal enlarged. 
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Fig. 4 (Unger and Rohen). (a) Four venous roots of internal canal. 
(b) Two venous roots. 
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INNER WALL OF 
recognize, yet we did see them in several 
eyes. In our opinion the comparatively low 
rate of such findings in tangential sections is 
to some extent due to the investigating 
method. 
vascular proliferations, such 
as those we found meshwork with 


rubeosis diabetica or pulseless disease (Un- 


Secondary 
in the 


ger), cannot exist in connection with the find- 
ings described abov e, due to the nature of the 
material investigated and the relevant case 
reports. 

On the basis of our former and present 
morphologic findings we have conceived the 
following ideas as regards the pathways of 
the trabeculae (fig. 5): 

For passing through the trabeculae inter- 
posed between anterior chamber and efferent 


vessels the aqueous humor may use the fol- 


lowing passages: 

a. Openings within the cell groups, span- 
ning the of the 
(“membrana iridoscleralis’, trabeculum iri- 
dis, trabeculum ciliare ). 

b. Openings of 
corneoscleral meshwork (trabeculum corneo- 


meshes uveal meshwork 


similar kind amid the 


sclerale, “pore tissue” ). 


Cornea 
Descemet’s m 
sclera 

anterior border 


ring of Schwalbe 


Schlemm's canal 
Sondermann’s internal canal 

outer canal 

Rohen's 
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(internal canals) and 
wall of Schlemm’s 


Preformed tubes 
openings in the inner 
canal. 

The _ tortuous of 


through a number of such lacunae is likely 


course a “pathway” 
to be conducive to slowing down the aque- 
ous outflow, which is necessary for biologic 
processes in the trabecular meshwork (“fil- 
tering’’). 
basement 
and Rohen ; Rohen and Unger) the organism 


By forming here an “endothelial 


membrane system’ (Graumann 


increases the resorbing surface even more. 
CONCLUSION 

Starting from Dvorak-Theobald’s descrip- 

of the tra- 

becular meshwork we examined the inner 

wall of Schlemm’s canal by means of tan- 


tion of the so-called “pathways” 


gential sections. 
In the “pore t ’ (Flocks) of the out- 
ermost part of the trabeculae there were en- 


issue’ 


dothelial-lined 
identical with the internal canals according 
in 


tubes, which are probably 


to Sondermann as yet described only 


cross sections. 


Schumannstrasse 14. 


corneo sclerale 
of Flocks 


internal canal 
Spur 


miliary band 


trab 
pore tissue” 


trab 


Topography of trabe 


5 (Unger and Rohen). 
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ciliary 
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Small epithelial wounds of the cornea 
heal rapidly within a few hours after injury 
but healing may be delayed by infection, in- 
creased intraocular pressure, and a variety 
of medications administered systemically or 
topically. The rate of corneal epithelial heal- 
ing may be evaluated experimentally by a 
number of methods: histologic, uptake of 
radioactive sulfur, mitotic rate after poison- 
ing with colchicine, measurement of the resid- 
ual defect, and determination of wound tensile 
strength. These techniques measure different 
factors in the healing process and it is rarely, 
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THE EFFECT OF VARIOUS AGENTS ON CORNEAL EPITHELIZATION* 


VERSENATE, METHYLCELLULOSE, VARIDASE, CORTISONE, CHOLESTEROL 
AND METHYLCHOLANTHRENE 


Cuartes M. ALEXANDER, M.D., AND FRANK W. NeEweELt, M.D. 
Chicago, Illinois 


if ever, valid to equate the results obtained 
using different methods and criteria. 

The present study was devised to learn the 
effect of a variety of compounds on corneal 
epithelization in the explanted eye. The 
technique used was that of Buschke, et al.," 
and Marr and his co-workers.? Thirty punc- 
tate corneal injuries were made with a needle 
in ether-anesthetized female rats. The eyes 
were enucleated and immersed in Sorenson’s 
phosphate buffer (pH 7.2) at 37°C. The 
treated eye was immersed in the medication 
being studied and the fellow eye used as the 
control. After three hours the eyes were 
fixed, the corneas removed, dehydrated, 
strained, and mounted flat. The diameter of 
each defect was measured with 430 mag- 
nification and the number of healed and un- 
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healed injuries in the treated and control 
eyes compared. Five pairs of eyes were used 
for each compound studied. 

Two-percent methylcellulose solution did 
not modify the rate of epithelial migration of 
the untreated eye. 

One-half-percent cortisone solution had no 
effect on epithelial migration. This finding 
is in agreement with the majority of earlier 
reports which have shown cortisone to delay 
fibroblastic proliferation, but to have mini- 
mal or no effect on epithelial healing. One- 
half-percent cholesterol solution was studied 
as a control and also had no effect on epi- 
thelial repair. 

One-half-percent methylcholanthrene, a 
carcinogenic agent, hyaluronidase (45 units 
per cc.) and Varidase ( Streptokinase, 1,000) 
units per cc, and Streptodornase, 250 units 
per cc.) were without effect. 


Calcium versenate in 0.05 molar concen- 
tration loosened the corneal epithelial cells so 
that there was dissociation and fragmenta- 
tion of the syncytial epithelial layers. The 
epithelial cells exfoliated, leaving debris cen- 
trally in the wound. The area of epithelial in- 
volvement was three to 10 times the diam- 
eter of the original wound, and healing was 
markedly delayed. 


SUMMARY 


Two-percent methylcellulose, Varidase, 
0.5-percent cortisone, 0.5-percent cholesterol, 
hyaluronidase, and 0.5-percent methylcho- 
lanthrene have no effect on epithelization of 
corneal defects in the explanted eye. Versene 
dissolves the syncytia of the epithelium and 
delays epithelial migration. 


950 East 59th Street (37). 
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EXPLORATORY SCLEROTOMY* 


DANIEL M. Taytor, M.D. 


New Britain, Connecticut 


The purpose of this paper is to discuss the 
clinical practicality of exploratory sclerot- 
omy as a diagnostic procedure in cases of 
suspected but questionable intraocular tu- 
mor. 

There have been several scattered reports 
on the subject of intraocular biopsy either 


by aspiration or directly through a transcle- 


ral incision but the procedure has not been 
widely adopted, perhaps because the dan- 


*From the Department of Ophthalmology, Yale 
University College of Medicine, New Haven, Con- 
necticut, and the New Britain General Hospital. 
Presented at the Fourth Postgraduate Seminar of 
the Manhattan Eye, Ear and Throat Ex-House 
Surgeons, April, 1959. 


gers of orbital spread or seeding have been 
overemphasized or the operation itself has 
seemed too formidable. 

In answer to these objections, there is 
little doubt that the possibility of direct ex- 
tension or orbital seeding is quite real but 
can be held to a minimum by meticulous 
technique (changing instruments) and im- 
mediate enucleation if indicated. The pro- 
cedure per se although fraught with some 
danger of intraocular hemorrhage and vitre- 
ous loss is certainly quite minimal compared 
to the scleral resection and buckling opera- 
tions for retinal detachment now commonly 
in use. 
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Fig. 1 (Taylor). Gross specimen of enucleated 
eye containing metastatic bronchogenic carcinoma. 
The sites of the transcleral section and intraocular 
biopsy are apparent. 


For whatever other objection there might 
be, one cannot help but be impressed by the 
fact that we continue to read reports in the 
literature that eyes are still being enucleated 
that might have been saved had exploratory 
sclerotomy been employed as a final diag- 
nostic procedure. Badtke recently reported 
on 12 such cases. 

The hasty and regrettable decision to re- 
move an eye that later proves to contain an 
inflammatory mass (tuberculoma), hema- 
toma, choroidal angioma, connective tissue 
beneath the retina, or some other benign 
lesion rather than the suspected malignancy 
should be cause enough to make any ophthal- 
mologist who has experienced this embar- 
consider the 


rassing situation seriously 


merits of transcleral exploration. 


CASE PRESENTATION 


In October, 1956, I was called in consultation by 
an mternist to see a 56-year-old white woman who 
had experienced easy fatigability and weight loss 
over the past two months. These symptoms had 
been attributed to emotional stress as her father 
was seriously ill but during the past week she had 
begun to complain of a disturbance in vision in her 
left eye described as a “pinwheel effect.” Examina- 
tion revealed an extensive retinal detachment in- 
volving at least two thirds of the entire area. The 
detachment was most marked in the lower quad- 
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rants but extended well up beyond the midline just 
nasal to the disc and in a curved line just beneath 
and temporal to the macula. The superior portions 
of the detachment were bullous in type but the 
inferior portions appeared to be solid and smooth 
and the retinal folds did not move with motion. No 
retinal tears could be found and transillumination 
revealed increased density in the lower quadrants. 
Examination of the right eye was negative. 

The patient was hospitalized and placed on bed- 
rest with the head elevated 45 degrees. Repeated 
examination failed to reveal any tears in the retina 
and the detachment became progressively worse 
during this period, spreading to the macular region 
with further visual loss. Consultation with two 
other ophthalmologists confirmed the impression of 
an intraocular mass as the causative factor. 

In the meantime the chest X-ray films revealed a 
moderately large mass in the left mediastinal re- 
gion. My attention shifted from the detachment to 
the chest mass and the probable connection between 
the two. My clinical impression was that this was 
prohably a bronchogenic carcinoma with metastatic 
spread to the eye. 

A chest surgeon was next called in. He bre acho- 
scoped the patient but the findings proved to be 
negative. In addition, X-ray studies of the long 
bones and extensive physical examination failed to 
reveal any evidence of metastatic disease other than 
the possibility of a metastatic lesion in the left eye 
producing the detachment. 

The chest surgeon was anxious to explore the 
chest and possibly resect the hilar mass but was 
opposed to this if we were certain that the detach- 
ment in the left eye was due to a metastatic deposit 
in the choroid. Clinically, I believed this to be the 
case and preferred to allow time to resolve the 
problem. The relatives of the patient were some- 
what hyperemotional however, and demanded that 
something be done to establish a definite diagnosis. 
I decided that intraocular exploration was in order 
for it would be less taxing to the patient than an 
exploratory thoracotomy and would probably an- 
swer two questions at once. 

If the ocular exploration proved the existence of 
a metastatic lesion this would solve the retinal de- 
tachment problem, as well as eliminate an ex- 
ploratory thoracotomy. If the intraocular lesion 
proved to be something different (choroidal angi- 
oma, inflammatory mass, and so forth), then thora- 
cotomy would have to be done and the detachment 
treated as a separate disease. 

Under general anesthesia, the inferior rectus was 
recessed for exposure and a five to six mm. scleral 
incision was made along the 5-o'clock meridian, 
centered over a point 14 mm. from the limbus that 
was selected preoperatively as the area of greatest 
intraocular density. As the deep scleral fibers were 
approached two opposing 4-0 black silk mattress 
sutures were placed in the wound margins and 
looped aside. The remainder of the scleral fibers 
were severed and directly under them a white firm 
tumor mass came into view; it had completely re- 
placed the choroid in the area. 
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Although probably unwise, it was decided to ex- 
pose the tumor further by dissecting the sclera 
from the surface of the growth under both margins 
of the incision. The appearance and feel of the 
tumor was typical of carcinoma tissue. A biopsy 
was taken and sent to the laboratory. The instru- 
ments that had come in contact with the carcinoma 
were removed from the table and fresh instruments 
were used to close the scleral and conjunctival 
wounds. 

To avoid the possibility of carcinoma mush- 
rooming through the scleral wound into the orbit, 
with subsequent proptosis and pain, the eye was re- 
moved immediately. Under the circumstances this 
may have been unwise for it only added to the 
patient’s anxiety. 

The pathologist’s report on both the biopsy and 
enucleated eye was bronchogenic carcinoma, highly 
malignant in type. The patient died six months 
later. 


COMMENT 
|. INDICATIONS 


If the clinical diagnosis of intraocular 
malignancy is almost certain, as would be 
the case in some easily recognized malig- 
nant melanomas with positive P* studies, 
there would be little need for intraocular ex- 
ploration and the procedure would even be 
contraindicated because of the possibility of 
spreading the malignancy into the orbit by 
seeding. When there is sufficient doubt about 
the nature of an intraocular mass so that 
the surgeon in charge is unable to reach a 
decision, the primary indication for explora- 
tory sclerotomy is clearly defined. In the 
case reported the cause of the detachment, 
the nature of the chest mass, and the possi- 
ble relationship between the lesions were the 
doubtful factors that decided for intraocular 
exploration. 


Il. PROCEDURE 


The suspected site and limitations of the 


tumor should be localized preoperatively. 


The anesthesia should be general and the 
plane should be deep enough to provide com 
plete relaxation of all the orbital muscles to 
minimize the chances of vitreous loss. 

A conjunctival incision is made at the 
appropriate site down through Tenon’s 
capsule to the sclera. If necessary, one or 
the muscles may be 


more of extraocular 


Fig. 2 (Taylor). Microscopic section of globe 
containing metastic bronchogenic carcinoma. 


incised from the globe to permit adequate 
check of the 


should be made with the ophthalmoscope 


exposure. A_ final location 
before incising the sclera. The limits of the 
tumor may be marked with methylene blue. 
The location of the scleral incision should 
be governed by the area of maximum eleva- 
tion and density of the mass, with careful 
attention being paid to the ampullae of the 
vortex veins. A meridional incision five to 
six mm. in length is then made through the 
sclera. Before incising the last few strands 
of sclera, two appositional edge-to-edge mat- 
tress sutures (Dermalon or 4-0 silk), simi- 
lar to the type employed by Shafer for his 
vitreous implants, should be placed. They 
serve as a safeguard if immediate closure 
of the wound is necessary. The sutures are 
looped aside and the remaining scleral fibers 
are severed, From here on the ensuing steps 
in the operation will depend on the findings. 

If a malignancy of the choroid is present, 
either primary or metastatic, there will be 
little need to fear vitreous loss or hemor- 


rhage for the tumor will probably have re- 


placed the choroid and will be directly under 
the sclera in full view. Palpation with an 
instrument will reveal that the mass is solid. 
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Fig. 3 (Taylor). Biopsy specimen, 
demonstrating carcinoma. 


It may even be possible to undermine or 
dissect the sclera from the mass for pur- 
poses of better visualization and exposure ; 
this, however, increases the risk of spreading 
tumor cells, particularly if there is scleral 
invasion, Greater exposure can also be ob- 
tained by converting the original meridional 
incision into a V-shaped trap-door incision 
as suggested by Schepens and Schwartz. The 
appearance and feel of the tumor tissue may 
be helpful in deciding the nature of the 
lesion. An adequate biopsy should then be 
taken for both frozen section and stained 
slides. 

If, after penetrating the sclera, choroid 
presents or herniates through, it should be 
perforated with a diathermy needle. If fluid 
or vitreous presents, the scleral incision 
should be extended in both directions and 
diathermy punctures should be made to rule 
out the possibility of the mass having been 
missed. If nothing but fluid is encountered, 
it would be wise to collect some by direct 
aspiration through one of the holes in the 
choroid for microscopic analysis according to 
the Papanicolaou technique, 
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If no fluid or vitreous presents when the 
choroid is punctured with a diathermy needle, 
the presence of some type of solid or semi- 
solid mass, which has not destroyed the 
choroid, is indicated. The safest procedure 
is to obtain an aspiration biopsy if possible. 
This can be done if the mass is a partially 
organized hematoma or a soft tumor or an 
inflammatory mass with some liquefaction 
necrosis. If aspiration biopsy fails, one must 
carefully open the choroid, using the dia- 
thermy unit to control any bleeding, inspect 
the underlying mass directly, and take tissue 
for biopsy. If the appearance of the present- 
ing tissue is highly suggestive of a heman- 
gioma of the choroid, it would be wise to 
disturb the tumor as little as possible in 
order to avoid intraocular bleeding and to 
proceed with penetrating diathermy in an 
effort to obliterate the angioma, as sug- 
gested by Schepens and Schwartz. 

If a diagnosis of primary malignancy can 
be made (malignant melanoma), immediate 
enucleation is indicated to minimize the pos- 
sibility of orbital spread. Under most other 
circumstances it would be possible to change 
instruments, close the wound, retain the eye, 
and await the detailed pathologic report. 
Enucleation could then be done several days 
later, if necessary, or the eye allowed to re- 
main, depending on the findings. The surgeon 
must bear in mind that, by attempting this 
procedure, he is trying to give the patient 
the benefit of the doubt rather than primary 
enucleation ; however, he must be ready to 
proceed with enucleation if indicated. Ex- 
ploratory sclerotomy should be looked upon 
as a well-planned diagnostic procedure and 
a sincere effort to utilize every means avail- 
able to establish the etiology of a question- 
able intraocular mass before undertaking an 
enucleation that may later be regretted. 
Wider adoption of this procedure may well 
reduce the number of needless enucleations. 


SUMMARY 


1. Intraocular exploration through a tran- 
scleral incision is recommended as a valuable 
diagnostic procedure in all cases with a sus- 
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picious intraocular mass in which enucleation 
is being seriously considered but there is 
reasonable doubt as to the etiology of the 
lesion. 

2. If an intraocular lesion can be definitely 
diagnosed clinically as a malignancy, there is 
little need or justification for transcleral ex- 
ploration, for the possibility of orbital seed- 
ing is very real although perhaps over- 
emphasized. In my opinion the main indi- 
cation for exploratory sclerotomy exists 
when there is reasonable doubt in the minds 
of the attending surgeon and his consultants 
as to the nature of an intraocular lesion, even 
though malignancy is strongly suspected. 

3. The procedure itself is relatively simple 
and the dangers of serious surgical compli- 
cations, such as massive intraocular hemor- 
rhage or vitreous loss with collapse of the 
globe, are more apparent than real. 

4. The technique of the operation is out- 


lined. 


5. A case is presented in which the ex- 
posed intraocular mass proved to be a meta- 
static deposit from a bronchogenic carci- 
noma. This suspected clinical diagnosis was 
proven by Immediate 
enucleation was carried out. 


intraocular biopsy. 


6. Carefully planned intraocular explora- 
tion in cases of suspected malignancy should 
be looked upon as a sincere effort on the part 
of the surgeon to establish a diagnosis in 
order to avoid an enucleation that may later 
be regretted. It would seem that the possi- 
bility of saving an eye offsets in some degree 
the calculated risk of orbital seeding should 
malignancy be encountered. 

32 Grove Hill. 


I gratefully acknowledge the assistance of Dr. 
Thomas J. Madden, pathologist at the New Britain 
General Hospital, for his preparation of the slides 
and pathologic diagnosis of the case presented. The 
photographic reproductions were made by Mr. 
Alfred Spitzer, medical photographer of the New 
sritain General Hospital. 
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EXPERIMENTAL HYPHEMA IN RABBITS* 


I. THE EFFECT OF 


MYDRIATICS AND MIOTICS ON THE RATE OF 


ABSORPTION 


Ropert M. Srnskey, M.D., AND R. Kricuesky, A.B. 
Los Angeles, California 


In spite of the relatively common occur- 
rence of hyphema in ophthalmologic prac- 
tice, there is very little agreement in the 
ophthalmic literature as to the course of ther- 
apy to be undertaken. Severe impairment of 


*From the Division of Ophthalmology, Depart- 
ment of Surgery, University of California Medical 
Center. This investigation was supported by grant- 
in-aid B-929 from the National institutes of Neuro- 
logical Diseases and Blindness, United States Public 
Health Service. 


vision and even enucleation of the eye is 
sometimes necessary following complications 
which result from hyphemas. Most authors 
agree on bandaging the eyes and bedrest but, 
as to the use of mydriatics or miotics, there 
is practically no concurrence.® 22:41, 34 
There are three schools of thought in this 
regard: 

1. Constrict the pupil in order to allow a 
larger surface of the iris for better absorp- 
tion of blood. 
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2. Dilate the pupil to put the iris and cili- 
ary body at rest to prevent further bleeding 
and posterior synechias. 

3. Do not attempt to influence pupil size 
on the assumption that neither mydriasis nor 
miosis affect the rate of absorption of the 
hyphema. 

The present report describes a study un- 
dertaken to determine the rate of absorption 
of blood from the anterior chamber and the 
effect of mydriatics and miotics on this ab- 
sorption curve. Using techniques described 
in a previous report,” tagged red cells were 
injected into the anterior chamber of rabbits’ 
eyes and the rate of exit from the eyes was 
determined by counting the radioactivity of 
the peripheral blood cells. 


METHODS AND MATERIALS 


1. LABELING witH Cr" 

Five to seven cc. of whole rabbit blood 
were obtained either by heart puncture or 
from the marginal ear vein and placed in a 
test tube containing one cc. Strumia ACD 
(Abbott) solution®** and two to five drops 
heparin (10 mg./cc., Upjohn). To 3.5 to 
4.5 cc. of whole blood were added 200 to 300 
microcuries Cr* of specific activity not less 
than 15,000 ypc/mg. of After 
swirling gently to mix, it was incubated at 


metal.** 
80°F. plus or minus 2°F. for not less than 
90 minutes, with occasional gentle mixing.® 
The “tagged” blood was then washed three 
times by adding 10 cc. of Ringer's solution, 
centrifuging for five to 10 minutes at 2,000 
rpm, and removing the supernatant with a 
rubber-bulbed pipette. The supernatant of 
the last two washes was counted in a deep 
well-type scintillation counter. If the third 
wash was not under 20,000 counts per min- 
ute, the blood was washed again. Immedi- 
ately after incubation the activity of the 
plasma and the cells indicated that 85 to 95 
percent of the Cr®** had been taken up by the 
cells as previously shown by workers Read,"* 
Stohlman Tud- 


hope.** After the lash washing, the uptake in 


and Schneiderman,” and 


the red cells was fixed by the addition of six 
(plus or minus) mg. of ascorbic acid per 3.5 


ce. of whole blood." "8 


Il. ANIMALS USED 

Albino rabbits averaging 1.5 kg. weight 
were used throughout the study. At the ter- 
mination of each experiment all animals 
were killed and disposed of according to 
radiation safety specifications. 


Ill. ANESTHESIA 


Light chloroform anesthesia was used 
throughout. One to two drops of Pontocaine 
hydrochloride (0.5 percent) were instilled in 


the eye at the beginning of anesthesia. 


IV. INJECTION OF THE ANTERIOR CHAMBER 
The anterior chamber of one eye of each 
rabbit was entered at the limbus of the cor- 
nea with a 27-gauge, one-half-inch needle at- 
tached to a 0.25-ce. syringe. After withdraw- 
ing 0.05 cc. of the aqueous humor, the 
syringe was quickly exchanged for one con- 
taining 0.05 cc. tagged cells which were 
promptly injected into the anterior chamber. 
After withdrawal of the needle, the animal's 
head was elevated to an upright position. 


V. OBTAINING AND TREATMENT OF PERIPH- 
FERAL BLOOD SPECIMENS 


After anterior chamber injection, periph- 
eral blood specimens were obtained at prede- 
termined intervals by bleeding from the ear 
vein into a heparinized vial. These specimens 
were counted immediately in a_ well-type 
scintillation counter. 

VI. ABSORPTION TIME CURVE 

After anterior chamber injection of tagged 
(Cr®**) red blood cells an absorption curve 
was determined by obtaining and counting 
samples of peripheral blood every hour for 
seven hours. This determination was done 
in a series of five experiments, using a total 
of 57 animals distributed as shown in table 
on next page. 
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No. oF 
ANIMALS 


5 
5 
10 
9 
9 
11 
8 


TIME (HR.) 


The statistical data were then evaluated 
by the following two methods to produce the 
curve seen in Figure 1: (1) The mean 
(average) counts per minute (cpm) for total 
number of animals at each hourly interval 
were plotted on semilog paper; (2) a 
standard, consisting of the cpm per 1.0 ce. 
of injected blood, was recorded for each ex- 
periment. The standard of experiment No. 1 
was empirically designated as equal to 100 
K. The standards of the following 


experiments were reduced to a percentage of 


percent 


K and the cpm per animal increased or de- 

creased as necessitated by its standard being 

plus or minus K. The mean of the adjusted 

cpm per each hour were plotted on semilog 

paper. 

VII. ProcepuRe IN USE OF MYDRIATICS AND 
MIOTICS 


A. Mydriatics 


1. Atropine sulfate ointment, two percent 
( Abbott),® was instilled in the eye 18 hours 
and one hour before injection of the tagged 
cells into anterior chamber, immediately 
afterward, and three to five hours thereafter. 

2. Phenylephrin hydrochloride, 10 percent 
Viscous (Neosynephrine, Winthrop) ,” was 
instilled in the eye one hour before the an 
terior chamber injection, immediately after, 
three and five hours afterward. 


B. Miotics 

1. Physostigmine ointment, 0.25 percent 
(Eserine, Abbott) was instilled in the 
eye 18 hours and one hour before the an 
terior chamber injection ; immediately after 
ward and three and five hours afterward. 

2. Pilocarpine ointment, one per- 
cent,!" 29 was instilled 18 hours before 


anterior chamber injection ; pilocarpine solu- 
tion, four percent, one to two drops, one 
hour before and just preceding the anterior 
chamber injection, 

3. Di-isopropyl fluorophosphate, 0.1 per- 
cent (DFP) (Floropryl, Merck, Sharp, and 
Dohme ),”?*:**** instilled one hour before 
anterior chamber injection, immediately aft- 
erward, three and five hours afterward. 


VIIL. DurATION OF EXPERIMENTS 

All experiments were terminated seven 
hours after the injection of the anterior 
chamber with the tagged cells. Peripheral 
blood specimens for counting were obtained 
at three, five, and seven hours after the an- 
terior chamber injection. 


IX. MAckOscoPic OBSERVATIONS 

The treated eyes were observed macro 
scopically for degree of mydriasis or miosis 
at the time of injection and at the time of ob- 
taining peripheral blood specimens. These 
observations were tabulated to determine ef- 
ficiency of inducement and maintenance of 
the action of the drug in question. Macro- 
scopic observations of the amount of blood 
remaining in the eyes of all animals (treated 
and controls) at each specimen withdrawal 
time were recorded and similarly tabulated. 


X. EVALUATION OF ISOTOPIC DATA 

The percent absorption for each animal 
for the seven-hour duration of the experi- 
ment was obtained by reducing the cumula- 
tive seven-hour cpm to a percentage of its 


MINUTE 


COUNTS PER 


3 4 5 


TIME INTERVAL 
MEAN COUNTS PER MINUTE PER HOUR 


Fig. 1 (Sinskey and Krichesky). Mean time curve. 
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ATROPINE 
— NORMAL 


40 ATROPINE ANIMALS 
34 NORMAL ANIMALS 


% OF ABSORPTION 


i 
0% 20 3x0 40 


% OF ANIMALS 

Fig. 2 (Sinskey and Krichesky). Rate of absorp- 
tion of taged red blood cells in atropinized eyes as 
compared to normals. 
standard (cpm/1.0 cc. of injected blood). 
The blood dilution factor was considered to 
be a constant since it fell within acceptable 
statistical limits of variability. To adjust for 
deviation of isotope activity between experi- 
ments and give a graphic picture of T testing 
of the data the percentage of absorption per 
animal was plotted on square root graph 
paper, The number of animals in each 0.02 
percent absorption interval was reduced to 
the percentage of total number of animals in 
the group. Variability of number of animals 
in each group necessitated this procedure. 
Due to sufficiently even distribution of ani- 
mals throughout each interval, one point, ex- 
pressing the percent number of animals in 
each interval, was plotted at the mean of the 
interval on linear graph paper to obtain 
curves shown in figures seen later. The last 
curve, a composite of the four preceding 
ones, was obtained in the same manner as 
above using a 0.05 percent absorption inter- 
val. 

RESULTS 

The absorption time curves (fig. 1) reveal 

that rabbit hyphemas are absorbed most 


ESERINE 
NORMAL 
4CESERINE ANIMALS 
34 NORMAL ANIMALS 


% OF ABSORPTION 


% OF ANIMALS 


Fig. 3 (Sinskey and Krichesky). Rate of absorp- 
tion of tagged red blood cells in eserinized eyes 
as compared to normals. 


rapidly in the first two to three hours after 
injection, with a plateau beginning at three 
hours. It was noted throughout the study 


NORMAL 
19 OFP ANIMALS 
16 NORMALS 


% OF ABSORPTION 
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Fig. 4 (Sinskey and Krichesky). Rate of absorp- 
tion of tagged red blood cells in eyes treated with 
DFP as compared to normals. 


, 
| 
O16 
01400 
O12 
01200 
010 
01000 
0600 
008 
006 
4 | 
004 
\ ! 
00400 4 
0200 002 
0 10% 20 30 40 50 60 
| 
0 2000 
0 1800 
© 1600 
01400 
| 0.1200 7 
| 
0.1000 | 
+ 
0.0800 4 
+ 
. 
0.0600 
0.0400 
7 — 


% ATROPINE 
0.2200 77 OE SERINE 
35 ATROPINE ANIMALS 
36 ESERINE ANIMALS 
0.2000 
0.1800 
01600 
— 01400 
a 
rh 
1200 
01000 } 
# of 
ts 
° 
00600 Ys, 
00200 
of? 
of 
‘Cat —" 1 l 
10% 20 30 40 50 60 670 


% OF ANIMALS 

Fig. 5 (Sinskey and Krichesky). Rate of absorp- 
tion of red blood cells in atropinized as compared to 
eserinized eyes. 
that excellent mydriasis was obtained with 
atropine and neosynephrine. Eserine and 
DFP produced a high degree of miosis; 
whereas, pilocarpine was 
ineffectual, 


almost uniformly 


02500 }- 


Fig. 6 (Sinskey and Krichesky ). 
Rate of absorption of tagged red 
blood cells in atropinized and eserin- 
ized eyes, those treated with DFP, 
and normal eyes. 
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Eyes treated with neosynephrine and 
pilocarpine showed no appreciable difference 
in the rate of absorption of the hyphema 
from that of the control eyes. 

Preliminary studies with atropine, eserine, 
and DFP showed considerable promise in 
altering the rate of absorption of a hyphema 
but larger series of rabbits revealed no sta- 
tistically rated difference from the control 
rabbits (figs. 2, 3, and 4). This was also true 
whether eyes were atropinized or eserinized 


(fig. 5). In Figure 6, where the curves rep- 
resenting absorption rates of atropine, eser- 
ine, DF P-treated eyes, and the control group 


are superimposed, no appreciable difference 


over the seven-hour duration of the experi- 


ments is revealed. 


CONCLUSIONS 


Since rabbit hyphemas are absorbed most 


rapidly in the first two to three hours after 
injection it can be concluded that treatment 
to increase and maintain absorption should 


be undertaken as soon as possible after the 


onset of hyphema. Since mydriatics (atro- 


pine, neosynephrine) and miotics (eserine, 
DFP) used on hyphemas in rabbits, com- 


pared to an untreated control group of hy- 


phemas, statistically do not show increase or 


decrease in the rate of absorption, it is con- 
cluded that alteration of pupil size by these 
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drugs has no beneficial effect upon the rate 
of absorption of experimental hyphemas. 
Therefore, the use of either mydriatics or 
miotics in treatment of hyphema for the pur- 
pose of hastening its absorption is not indi- 
cated. 

Macroscopic observations of the progress 
of the absorption of the rabbit hyphema 
proved to be much less sensitive than the 
radioactive tracer technique. Conclusions 
based on the macroscopic observations would 
be invalid, statistically. 

Further experimental studies using simi- 
lar techniques are indicated in order to dis- 
cover methods by which hyphemas may be 
absorbed more rapidly. 


SUMMARY 


1. Rabbit hyphemas are absorbed most 
rapidly in the first two to three hours as de- 
termined by using an isotopic tracer (Cr*") 
technique. 


1. Abajian, J., 
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2. Mydriatics (atropine, neosynephrine) 
or miotics (eserine, DFP) used on hy- 
phemas in rabbits, compared to an untreated 
control group of hyphemas, statistically do 
not show an increase or decrease in the rate 
of absorption of the hyphema. 

3. The radioactive tracer technique for de- 
termining rate of absorption of red blood 
cells from the anterior chamber is a more 
highly sensitive indicator than macroscopic 
observations. 


University of California 
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Previous reports describing the anatomic 
details of the retinal pigment granules as 
seen with the electron microscope, although 
conflicting in some respects, have paved the 
way for further studies of these structures. 

It is the purpose of this paper to report 
certain observations made with the electron 
microscope on the retinal pigment granules 
of the cow eye. 

In 1950 Sebruyns' examined for the first 
time the pigment granules in the retinal pig- 
ment epithelium with the electron micro- 
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ULTRASTRUCTURE OF PIGMENT GRANULES OF 
RETINAL EPITHELIUM* 
I. Cow’s EYE 


Tanicucnui, M.D. 
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scope. Each granule of the ox eye was found 
to be oval and possessed at one of its ex- 
tremities a previously unobserved filamen- 
tous process. The filament seemed to be ob- 
liquely striated, but in all probability this was 
due to the effect of torsion. Sebruyns® be- 
lieved that these filamentous processes made 
it possible for the pigment granules to 
change their position with changes in the 
intensity of light. And he stated that each 
granule was composed of several hundred 
microgranules. 

Subsequently Binder and Orth’ (1953), 
Frangois, Rabaey, and Vandermeerssche** 
(1953), and Kinugasa® (1953) failed to ob- 
serve the filament. 

Binder and Orth*® found two types of pig 
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ment granules in the human eye, the first 
type was spindle-shaped with an irregular 
boundary; the second one, spherical with 
small grains on its surface; they felt that 
these observations suggested an _ internal 
structure in the pigment granules. Later, 
Takeuchi’ (1956) observed a kind of fila- 
ment on the pigment granules of the human 
eye but no internal structure. 

Thus, the opinions concerning filaments 
and internal structure of the retinal pigment 
granules have been in some dispute up to 
the present time. 


METHODS AND MATERIALS 


Cow eyes were obtained soon after 
slaughter. They were hemisectioned sagit- 
tally. The vitreous body was dissected by 
means of a weak jet of distilled water or 
isotonic saline, and the sensory part of the 
retina lifted off with blunt-toothed forceps, 
exposing the pigment epithelium. A few 
very thin pieces of pigment epithelium were 
detached with the aid of a tiny curette and 


floated on a watch glass containing either 
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Fig. 1 (Taniguchi). Electron micrograph of pigment granules. ( Platinum-shadowing, 7,800.) 


Fig. 2 (Taniguchi). Electron micrograph of pig- 
ment granules. (Platinum-shadowing, 11,000.) 
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ULTRASTRUCTURE OF PIGMENT 


distilled water, hypotonic saline (0.2, 0.4, 
and 0.6 percent), or horse serum (60, 80, 
100 percent with distilled water as diluent). 
In a few hours the pigment epithelial cells 
burst, and the mixture was transferred to 
a centrifuge tube by pipette to allow the pig- 
ment granules to separate and settle for a 
period of 24 hours. The settled granules 
were then drawn up with a micropipette and 
placed on each of a number of grids covered 
with a parlodion membrane. The suspensions 
were examined after evaporation had taken 
place at room temperature for about 24 
hours. 

When hypotonic saline was used for cy- 
tolysis, a small quantity of granules at the 
bottom was drawn up with a pipette and put 
into distilled water in another centrifuge 
tube for the purpose of washing away so- 
dium chloride crystals. The tube was shaken 
slightly until the solution was uniform. 
After 60 minutes, some of the settled gran- 
ules were drawn up and placed on the pre- 
pared grids. 

Since, after evaporation, crystals of so- 
dium chloride still often prevented examina- 
tion, at times distilled water was dropped on 
the dried grid to dissolve the crystals. 

In order to observe the effect of clearing 
agents on the pigment granules, additional 


quantities of the suspension were treated 
(four percent) for 24 


with chloramine-T 
hours, prior to placing on the grids. 

To the of fuscin 
granules to changes in the medium, other 


determine resistance 
portions of the suspension were treated with 
buffer solution (veranol acetate buffer—pH 
5.0, 6.0, 7.0, 8.0, 9.0, and 10.0 and ethyl 
alcohol 40, 50, 60, 70, 80, 90, and 100 per- 
cent) for 24 hours prior to placing on the 
grids. 

After preparation and evaporation of the 
suspension, the pigment granules were ex- 
amined with the RCA electron microscope, 
type EMU-2, with direct magnifications 
from 1,600 to 20,000 times, and with en- 
largements up to 98,000 times. Some of the 
grids were shadowed with platinum, 


Fig. 3 (Taniguchi). Three major types of pigment 
granules. (Patinum-shadowing, 16,000.) 


FORMS OF PIGMENT GRANULES 


The pigment granules assume a number of 
shapes as seen in the low magnifications 
(figs. 1 and 2). They were: cigar-shaped, 
egg-shaped, spherical, and irregular. The 
granules were arbitrarily placed in one of 
these groups depending on shape. Figure 3 
shows the three major types. A small per- 
centage which have been grouped together 
as “irregular” assume threadlike, angular, 
crescentic, or other shapes (fig. 1). 

In Table 1 it can be seen that the cigar- 
shape form was the most common (about 
80 to 84 percent) ; whereas, the egg-shaped 
type was seen in eight to 10 percent, the 
spherical in six to 10 percent, and the irreg- 
ular type in two or three percent. Five hun- 
dred pigment granules were counted in each 
of the three major areas of the retina (pe- 
ripheral, equatorial, and central) in order to 
obtain the above frequency distribution. 
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TABLE 1 
THE PERCENTAGE OF VARIOUS FORMS OF PIGMENT 
GRANULES IN THE THREE MAJOR AREAS 
OF THE RETINA 


Area of Retina 


Form Central | Equato-| Periph- 

(%) rial (%) | eral 
Cigar-shaped 84.4 80.4 79.6 
Egg-shaped 7.8 10.2 9.0 


Spherical 5.8 6.4 9.8 
Irregular 2.0 3.0 1.6 


Number examined | 500 


The frequency of the four types of pig- 
ment granules was not found to vary signifi- 
cantly in the different areas of the retina 


inspected (table 1). 


SIZE 

The range of the size of three forms of 
pigment granules in the three major areas 
of the retina is shown in Table 2 and was 
obtained by measuring 100 pigment granules 
of each type. 

Although the size of the pigment granules 
appeared to decrease in the periphery, an 
analysis of variance revealed this trend not 
to be significant. 


SURFACE 

The surface of the granules which seems 
smooth at lower magnifications is found to 
be irregular at larger magnifications (fig. 4). 
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TABLE 2 


Fig. 4 (Taniguchi). The surface of the granule 
seems bumpy and irregular. (Platinum-shadowing, 


x 50,000. ) 


INTERNAL STRUCTURE 

Neither the cigar-shaped, the egg-shaped, 
nor the spherical granules were penetrated 
by the electron beam, so only contrasting pic- 
tures could be made. An internal structure 
within the granules was observed only after 
pretreatment with 80-percent alcohol; none 
was seen after chloramin-T, buffer solutions, 
or ethyl alcohols of lower percentage. Under 
the action of the 80-percent ethyl alcohol, 
the pigment granules shrank and developed 
irregular projections. 

In some instances granules split into a 
large number of tiny daughter granules; 
these microgranules appeared to be contained 
in a thin membranous sac which was de- 
stroyed by the 80-percent alcohol, allowing 
them to escape. Each granule split into mi- 


THE RANGE, IN MICRONS, OF THE SIZE OF THREE FORMS OF PIGMENT GRANULES IN THE 
THREE MAJOR AREAS OF THE RETINA 


Cigar-shaped 
Width 


Egg-shaped 


Spherical Diameter 0.16 


Central (u) 


Length 0.88-3.24 0.83-3.15 


Length 0.30-2. 
Width 0.19-1.02 0.22-0.95 0.14-1.01 


Area of Retina 


Equatorial (u) Peripheral 


0.52-3.06 


.85 0.16-0.82 0.14-0.74 


10 0.36-1.67 0.24-1.58 


13 0.14-1.12 0.15-1.09 
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ULTRASTRUCTURE OF PIGMENT 


. 5 (Taniguchi). The cigar-shaped granule is splitting into many cigar- 
shaped microgranules. ( 37,000.) 


crogranules which assumed the cigar-shape, 
egg-shape, or spherical-shape of the parent 
granule (figs. 5, 6, 7, and 8). 

The length of the microgranules was less 
than 0.2 mp in the cigar-shaped ones, and 
the diameter of the spherical ones was less 
than 0.1 my, 


Fig. 6 (Taniguchi). The egg- 
shaped granule splits into numer- 
ous tiny egg-shaped microgranules 


(X96,000.) 


FILAMENTOUS PROCESSES 


When distilled water was used for cytol- 


ysis, no filaments were found attached to any 


of the granules (figs. 1, 2, 3, and 4), but 
after the pigment epithelium was treated 
with hypotonic solutions of saline or horse 


serum, the granules had a thin filamentous 
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Fig. 7 (Taniguchi). The granule consists of 
many tiny spherical microgranules. (<88,000.) 


process at either or both extremities. Oc- 
casionally, a filament appeared to connect 
two granules. Figure 12 shows two filaments 


Fig. 9 (Taniguchi). Cigar-shaped granule has a 
filament at both extremities. (> 20,000.) 


Fig. 8 (Taniguchi). The granule splits into 
many spherical microgranules. (x 73,000.) 


and three granules. One of the filaments was 
connected at one end of a granule, while the 
other ore divided into two thinner 
strands before connecting to its granule. 

The most common connections between 


was 


Fig. 10 (Taniguchi). Two cigar-shaped granules 
are hanging onto the same filament. (Platinum- 
shadowing, x 25,000.) 
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Fig. 11 (Taniguchi). One filament separates into 


two thinner ones and connects itself to each of two 
granules. (Platinum-shadowing, 17,000.) 


filaments and granules are shown in Figures 
9, 10, and 11. Usually the filament ran par- 
allel to the major axis of the granule (figs. 
9, 10, and 11), but occasionally not (fig. 
12). The filament ordinarily appeared to 
connect two granules and to be attached only 
to the cigar-shaped type. Next to the gran- 
ules these filaments became thinner and the 
contrast of the pictures was weakened. 

The filamentous prolongations were two 
to 10 times the length of the pigment gran- 
ules and had oblique striae like a twisted 
rope. The width of these filaments was from 
0.06 to 0.08 my. 


DISCUSSION 


In 1950 Sebruyns' examined for the first 
time pigment granules in the retinal pig- 


Fig. 12 (Taniguchi). Three granules fastened to 
one filament. The lower filament separates at its 
upper end into two thinner ones. (Platinum- 
shadowing, 21,000.) 


ment epithelium of the ox eye with the elec- 
tron microscope at magnifications of 15,000 
to 20,000 times. He observed that such pig- 
ment granules possessed a previously un- 
observed filamentous process at one ex- 

(Francois, 
Rabaey, and Vandermeerssche**; Binder 
and Orth* ; and Kinugasa*) failed to observe 
these filaments. 


In regard to the form and size, Sebruyns 


tremity. Subsequently, others 


said each granule was oval ; whereas, Binder, 
et al.,> found two types of granules; one 
was spindle-shaped with a length of 2.0 to 
3.0 mp, the other one spherical with dia- 
meter of about 1.0 my. 

Francois, et al.,*° examined the pigment 
granules of the retinal epithelium of man, 
mammals, amphibians, and fish and stated 
that the pigment granules were characterized 
the type being 
elongated with rounded extremities. 

Kinugasa,® studying the ox eye, reported 
that the pigment granules were spindle- 


by polymorphism, usual 
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formed, ranging in length from 1.8 to 3.3 
mp, and in width from 0.4 to 0.6 mu. 

In a study of the pigment granules of the 
human eye, Takeuchi’ oval 
granule two to three pp in diameter and a 
globular one 1.0 » in diameter. 

In regard to internal structure, Se- 
bruyns’** reported that each pigment gran- 
ule of the retinal epithelium treated with 
chloramin-T was composed of several hun- 
dred microgranules contained in a sacciform 
membrane, but he did not describe the na- 
ture of the microgranules. Binder and Orth® 


described an 


agreed with Sebruyns'? on the existence of 
many tiny irregular projections which sug- 
gested an internal structure. Near the sur- 
face of the spherical granule were seen tiny 
spherical grains about 50 my in size. Francois, 
et. al., disagreed and stated that the pigment 
granules of the retinal epithelium were de- 
stroyed by chloramin, that their surface was 
irregular and scaly, but that they had no in- 
ternal structure. 

Recently, Iwaki*® reported on sections of 
retinal pigment epithelium, and, in the hu- 
man being, described small particles of high- 
electron density packed in a less dense ma- 
trix in fuscin granules. In the bird and bat 
he found a fine tubular structure in the ma- 
trix in addition to the particles. 

Sebruyns’* stated only that the internal 
structure was comp!ex, and did not describe 
the nature of the microgranules. 

Our pictures showed many tiny cigar- 
shaped, egg-shaped, and spherical forms, 
each microgranule assuming the shape of its 
parent. Having observed many tiny irregular 
projections on the surface of untreated gran- 
ules, I tried to make the granules burst from 
their imprisoning sac by treatment with 
chloramin-T (four percent), ethyl alcohol 
in various dilutions, and by buffer solutions of 
varied pH, Only with 80-percent ethyl alcohol 
did the microgranules become apparent as 
though the membrane surrounding them had 
been destroyed. It was then observed that the 
microgranules assumed the cigar-, egg-, or 
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spherical shape of the parent granule. The 
length of the cigar-shaped microgranules 
was less than 0.2 uw, and the diameter of the 
spherical forms was less than 0.1 yw. The 
smallest observed length for ordinary cigar- 
shaped granules was 0.52 p, and the smallest 
diameter of the was 
0.14 p. Therefore, the size of the micro- 
granules was just slightly smaller than that 


spherical granules 


of the smallest ordinary granule. 
Sebruyns** claimed that each granule was 
oval and possessed a filamentous process 
four to eight times the length of the granule 
itself. He described the distal extremity as 
being free, varying in thickness from fila- 
ment to filament, and slack 
oblique striations. Later, Binder and Orth* 
stated that such a filamentous process did not 


pe ssessing 


exist in the human eye. Kinugasa® also 
denied such processes, but Takeuchi’ ob- 
served a filamentous process at one ex- 


tremity of the granule of the human eye. 

In the present studies, those granules 
which were treated with distilled water failed 
to show filaments (as noted by Francois, 
et al.**). In contrast, those pigment epi- 
thelial cells treated with hypotonic solutions 
of saline or horse serum were found to have 
granules with filaments at one or both ends. 
It was found that washing the grid with 
distilled water in order to remove crystallized 
salt also removed the filaments. From these 
observations it was obvious that the fila- 
ments were fragile. 

It might be, furthermore, that the con- 
flicting results so far reported have been due 
to differences in procedure. To effect cytoly- 
sis, Sebruyns’* and Takeuchi’ used hypo- 
tonic saline; Francois, et al.,*° distilled 
water; and Binder and Orth,’ mechanical 
Of method of 
cytolysis appeared 
produced less destruction of the pigment 


means. these, Sebruyns’ 


superior because it 


granules. 

In the present experiment three agents 
were used to produce cytolysis: hypotonic 
distilled and horse serum. 


saline, water, 
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Horse serum seemed be the best agent. 

[ found in this experiment that the thin 
filament is generally about five times the 
length of the granule with a width from 
0.06 to 0.1 my, and that it has oblique, spiral 
striae. These observations confirm those of 
Sebruyns. In addition to and at variance 
with Sebruyns, I found the filament divided 
into two thinner ones near its attachment to 
the granule, and it appeared to connect two 
granules and to run parallel to the axis of the 
granule. This seemed to indicate that the 
filament was a double helix formed by at 
least two thinner ones, and not a single 
twisted filament. This study also indicated 
that all of the granules which had filaments 
were Those granules which 
were egg-shaped or spherical had no fila- 
ments. It is thus ale that only the cigar- 
shaped forms are concerned in the migration 
of pigment granules. 

It has been known that the pigment gran- 
ules of the retina, when the retina is light 
adapted, migrate toward the rods and cones, 
and when it is dark adapted, they gather to- 
gether at the outer base of the cells of the pig- 
ment epithelium. It has also been shown that 
this phenomenon is caused not only by light 
but also by various physical or chemical 
stimuli, these being no less effective than 
light. 

It is commonly accepted that the pigment 
epithelial cells have, on their inner surface, 
a lot of protoplasmic projections which slip 
in between the rods and cones. The mecha- 
nism of movement of the pigment granules 
within these cells has led to a number of 
hypotheses. For example, Verne® held that 
pigment cells may be truly amoeboid, and 
the pe ripheral precesses have the property of 
iebeatil or expanding like the pseudopodia 
of amoebae. 

A recent study by Uyama’ (1951) dem- 
onstrated that the pigment epithelial cells 
have conical pigment cones which fuse with 
the wall of the cone cells and with the ex- 
ternal limiting membrane. 
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If this is true, and if they are connected 
with the external limiting membrane, it 
seems impossible for these projections to 
expand and contract freely like the pseu 
dopodia of amoebae. Thus, the migration of 
pigment must be caused by movement of the 
granules themselves within the projections 
of the epithelium. 

Sebruyns''* hypothesized that when the 
spiral of the filament is loosened, the gran- 
ule migrates toward the external processes, 
and when it is tightened, it pulls back toward 
the base of the cell; thus, he felt it is from 
the expansion and contraction of the fila- 
ments that the migration of the pigment of 
the retina results. Takeuchi has supported 
Sebruyns’ doctrine. 

[ would agree with Sebruyns that the 
filament is probably closely related to the 
migration of pigment granules, but I have 
a modified view about how the granules 
move inside the cell, 

According to my observations, cigar- 
shaped pigment granules have a filamentous 
process at both extremities, except for the 
final pigment granules in a chain which have 
a filament at just their central extremity. 
Thus, a filament may connect two granules, 
and sometimes a central filament branches 
into two thinner ones. It is postulated that 


perhaps the pigment granules keep their posi- 


tions by the strength of torsion and length 
of the filaments between the tip and the base 
inside the pigment epithelial cell, 

Recently, Hanawa™ studied the isolated 
amino acid in the pigment epithelial layer 
and stated that when the outer rod is ex- 
posed to light, the unknown photosensitive 
amino acid is activated. Therefore, on ex- 
posure to light, the chemical condition in the 
cell is changed, and it could be assumed that 
under this stimulus the filament on the inner 
side becomes more twisted, and perhaps the 
filament on the outside less twisted, so that 
the granule moves inward toward the more 
twisted filament. 

Studies of thin sections of pigment epi 
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thelium are under way to shed further light 
on this possibility. 
CONCLUSION 

An electron-microscope study of the pig- 
ment granules of the retina of the cow eye 
has led to the following observations: 

1. The pigment granules assume a num- 
ber of forms, usually cigar-shaped, but also 
egg-shaped and spherical, and occasionally 
irregular. 

2. The granules are composed of a large 
number of microgranules with the same 
shape as the parent granules, 

3. The varied size of pigment granules 
may be due to a difference in the size and 
number of microgranules they contain. 
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SPECTRAL SENSITIVITY IN COLOR-DEFECTIVE SUBJECTS 
AND HETEROZYGOUS CARRIERS* 


R. A. Crone, M.D. 


Amsterdam, The Netherlands 


INTRODUCTION 


The slight sensitivity of protanopes to red 
light is generally known. In deuteranopes 


many investigators find a shift of the lumi- 


nosity curve in the opposite direction. The 
increased relative sensitivity of deuteranopes 
to red rays is, however, doubted by others, 
since the luminosity curve of deuteranopes 
lies within the limits of spread found in 
normal persons. 

For the theory of color disturbances and 
color vision in general it is of importance to 
find out whether the shift of the luminosity 
curve of deuteranopes is statistically signifi- 
cant. In this study the relative spectral sensi- 
tivity has been measured in 15 protanopes, 
27 protanomals, 18 deuteranopes, and 53 
deuteranomals. 

Some writers have also found deviations 
in the luminosity curve among heterozygous 
carriers of color defects, especially among 
protoheterozygotes. The spectral sensitivity 
of heterozygotes was determined in 38 proto- 
heterozygotes and 49 deutero-heterozygotes. 
The control group of normal homo- and hemi- 
zygotes c msisted of 54 persons, 


METHOD 

3,200 
Amsterdam schools, color-defective pupils 
were selected with the aid of Ishihara plates 
and a portable filter anomaloscope. The age 


From 3,200 boys and girls in 


of the children was between 13 and 17 years. 
It is beyond question that by this method 
practically all cases of defective color sense, 
even the lightest cases of anomalous color 
sense, were disclosed. No transition cases 
between normal and anomalous color vision 
were found in with the 


anomaloscope nor any between normal and 


the examination 


*From the University Eye Hospital. 
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protanomalous color vision. Six cases of low 
color discrimination with normal Rayleigh 
equation were omitted from consideration. 

The color-defective boys and girls, to- 
gether with their mothers, were asked to 
undergo an examination at the University 
Eye Hospital of Amsterdam. All the dichro- 
mats and protanomals were invited but only 
an unselected group of the deuteranomals. 
The largest part of those called responded to 
the request. The heterozygotes in this study 
are the mothers of the color-blind pupils, 
supplemented by several daughters of color- 
blind fathers. 

The examination of the color-blind and 
the heterozygotes consisted of 

1. Determination of the spectral sensitivity 
with a flicker photometer. 

2. The customary diagnosis with the ano- 
maloscope. 

3. Examination with the Ishihara plates 
(11th ed.). 

The control group comprised 34 males 
with no color-sense defects and 20 women 
with normal color vision, with no known 
color-sense disturbances in the family, and 
with at 
vision. Even with these precautions it is 


least one son with normal color 
not impossible that one or two heterozygotes 


may have strayed into the control group. 


DETERMINATION OF THE SPECTRAL 
SENSITIVITY 
Determination of a complete luminosity 
curve would have taken far too much time. 
Measurements were made of the ratio of the 
luminosity of green and red monochromatic 
light. The ratio 
V( 0.530 p) 
~V(0.650 p) 
in the equal energy spectrum will henceforth 
be termed “luminosity quotient.” The appa- 
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Fig. 1 (Crone). Luminosity quotient of 
normal and heterozygous subjects. 


ratus used has been described in a previous 
article (Crone, 1955). The instrument was 
run at a constant voltage of 216 volts. 

The test-field had 
grees, with a black periphery. The bright- 


a diameter of two de- 


ness level was 25 photons. The laboratory 
itself was dimly lighted. The determination 
of a luminosity quotient required two adjust- 
ments: first a match between green and white 
light, then between red and white. 

The brightness match between green and 
white light is accurate and easy since, if the 
adjustment is correct, the flickering reveals 
a fine minimum. In dichromats and anomal- 
ous persons with a strong color-sense dis- 
turbance the match between red and white 
light is also accurate but, among those with 
normal color vision and slight anomaly, it is 
more difficult since the minimum of flicker- 
ing cannot be adjusted with equal fineness. 


The controls were always worked by the 
inv estigator. If the observer error in a series 
+10 percent 
the observation was not recorded. 

All the observations were made within a 


of measurements exceeded 


period of two months. During that period 
the luminosity quotient, in different meas- 
urements, was 7.8-8.2. The accuracy of the 
apparatus was undoubtedly sufficient for the 
purpose in hand. In view of the seasonal and 
mensual variations in the individual lumi- 
nosity curves, exaggerated precision in the 
determinations would have been of little im- 
this 
Buchwald, 


for investigation (Dresler, 


1941). 


portance 


1941; 
RESULTS 

A. NORMAL SUBJECTS 

The luminosity quotients of the control 
group are illustrated in Figure 1. The aver- 
age normal value lies between seven and 
eight. For the C.I.E. standard luminosity 
curve the luminosity quotient is at 8.8. Were 
this standard curve to be shifted 5.0 my in 
the direction of the shorter wavelengths the 
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Fig. 2 (Crone). Luminosity quotient in 
defective color vision. 


232 
5 
10 
° 
° 
° 
° ° = 
° 
° 
© 000000000 0° 
pene 
pee 
tee 
tee 
10 
20 
30 


SPECTRAL SENSITIVITY 


luminosity quotient would have been 11.2; in 
the direction of the long wavelengths 5.7. 
The spread in the maxima of the normal 
curves is, therefore, probably very small, not 


amounting to more than, at most, 10 my. 


B. COLOR DEFECTIVE SUBJECTS 


The luminosity quotients of the color-blind 
are illustrated in Figure 2. The deutero-de 
fectives and the proto-defectives each make 
up a homogeneous group. The extreme de- 
viations from the normal luminosity quotient 
are to be found among the dichromats. 
Among the anomalous the deviation is, on 
the average, somewhat less. There is con 
siderable overlapping between the luminosity 
quotients of deuteranomals and normals. Be- 
tween the luminosity quotients of prota- 
nomals and normals there is no transition 
(nor were such transitions found in exami- 
nation with the anomaloscope). Attention is 
drawn to the fact that the deuteranopes form 
a homogenous This 
gives no support to the hypothesis that there 


group. investigation 
are two kinds of deuteranopes differing from 
one another in regard to their spectral sensi- 


tivity. 


L.Q. heterozygous mothers 


i | iL 


67 2828 
LQ. color defective subjects 


3 (Crone). The relation between the color 


blind and their heterozygous mothers 


Fig. 


0-42 


Pa- 42 ND-5,0 PaD-83 


Fig. 4 (Crone). Pedigree of a presumably 
nonallelic compound heterozygote 


HETEROZYGOTES 

The luminosity quotients of the hetero- 
zygotes are to be found in Figure 1, The 
quotient of deutero- 
heterozygotes is between 5.5 and 6.0, with 
relatively little spread. Among the proto 
heterozygotes the spread is larger. The lumi- 


average luminosity 


nosity quotients of normals and deutero- 
heterozygotes overlap considerably; neither 
is there any sharp demarcation between the 
luminosity quotients of normals and proto 
heterozy gotes. Among the deutero heterozy- 
gotes identification with the help of the lumi- 
nosity quotient is possible in certain cases 
with some probability, among the proto- 


heterozygotes in most cases with a high de- 


gree of probability. Figure 3 shows the 
relation between the luminosity quotient of a 
color-blind pupil and that of his (heterozy 
gous) mother. It appears that the luminosity 
quotient of a deuteranomal or a deuteranope 
is practically always lower than that of the 
mother. The deviations from this rule may 
very well be attributable to errors in observa 
tion. Generally speaking, the lower the lumi- 
nosity quotient of the mother the lower the 
luminosity quotient of deutero-defectives. As 
regards the proto-defects, it is also true that 
the luminosity quotient of the color-blind 
deviates more strongly from the normal lumi- 
nosity quotient (has a higher value) than the 
luminosity quotient of the heterozygotes. 
There is less regularity among the proto- 
defectives ; the mother of a pretanope may 
have a practically normal luminosity quotient. 

The pedigree in Figure 4 is particularly 
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Fig. 5 (Crone). Relation between luminosity 


quotients and the average number of mistakes in 
reading the Ishihara plates. 


interesting. A deuteranopic father and a 
mother with have a 
protanomalous son and two normal daugh- 


normal celor vision 
ters. The presumable genetic composition and 
the luminosity quotients are recorded be- 
tween brackets. As the luminosity quotient 
of the youngest daughter is unusually high 
for an ordinary deutero-heterozygote it is 
very probable that this daughter is a non- 
allelic compound heterozygote. 

Rayleigh equation. This was normal in all 
the heterozygotes although in several cases 
a somewhat enlarged adjustment range 
was found. 

Ishihara plates. During examination with 
the Ishihara plates a great many heterozy- 
gotes made a striking number of mistakes; 
11 heterozygotes made more than eight mis- 
takes, with a maximum of 13. Figure 5 
shows the relation between the luminosity 
quotient and the average number of mistakes 
made in reading the Ishihara plates. The 
numbers are too small to justify a conclusion 
but it would seem that the more strongly the 
luminosity quotient deviates from normal the 
greater the number of mistakes. 


R. A. CRONE 


DIscUSSION 
A. LUMINOSITY CURVE AND COLOR BLIND- 
NESS 
The “shortening of the spectrum” on the 
red side in protanomals and protanopes has 
been recognized for a long time and is gen- 
erally accepted. That deuteranopes have a 
relatively higher sensitivity to red rays is 
also to be found in the older literature 
( Polimanti, 1899; von Maltzew, 1909). In 
more recent times evidence has been pub- 
lished by Wright and _ his 
(Wright, 1946). The curves of protanomals 
and deuteranomals are to be found in Figure 
6, taken from Judd (1943). Graham, Hsia, 
and Berger (1955) found decreased sensi- 
tivity for green and blue light in the deu- 
teranopic eye in a case of unilateral deu- 
teranopia. 

De Vries, 1948, made extensive examina- 
tions with the flickerphotometer. He deter- 


co-workers 


mined the brightness ratio of green (0.550 ») 
and red (0.654 p) light. For deuteranopes 
this ratio was 94/12, for protanopes 
1,100/12. In normals it was found that the 
value ranged 110/12 to 180/12. 
De Vries adopted the theory of Helmholtz. 


from 


According to this theory brightness is the 
result of the sum of the excitations of three 
receptor systems. Each system makes a dif- 
ferent contribution to brightness. The con- 
tribution of the “violet system’’ is either 
negligible or absent. De Vries explained the 
spread in the normal luminosity curves by 
the individual variations in the numerical 
ratio of the red- and green-sensitive recep- 
tors. Since we also found a considerable 
spread in the luminosity curves of dichro- 
mats our own measurements do not support 
this conclusion. It does not seem possible 
that this spread is attributable to observa- 
tion mistakes or faults in the instruments. As 
a matter of fact, Pitt’s curves of dichromatic 
luminosity curves also reveal considerable 
individual variability. The large spread in 
the course of the luminosity curves among 
normals raises doubt as to the increased red- 


— 
a3 
2 
ge 
9 
er 
: 


SPECTRAL SENSITIVITY . 235 


sensitivity of deuteranopes. Judd (1943) 
remarks: “The luminosity functions of deu- 
teranopes fall well within normal limits but 
there is some indication that on the average 
they are higher than normal on the long- 
wave side.” In Figure 6 he compares the 
data of Pitt with those of Gibson and Tyn- 
dall. The large span in the data of Gibson 
and Tyndall, as compared to my own data, is 
to be explained by differences in technique 
and also by the fact that these investigators 
did not exclude heterozygotes and observers 
with slight color defects. 

Willmer (1949) is of the opinion that 
there are two kinds of deuteranopes: 

Type I, with a normal luminosity curve. 
This would mean that the differentiation be- 
tween the excitation of (normal) red and 


McKeon ond Wright) 


Si deuteranomoalous 
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observers (Nelson) 


Luminosity 


Relative 


hmits 
1 t (Gibson and Tyndall) 


green receptors would be lacking. This form 
of deuteranopia would thus be an “inner 
red-green blindness” in the sense of Miller 
(1924). ‘ 

Type II, which is met with more often, 
lacks the green receptors, so that its lumi- 
nosity curve is abnormal. This form of 
deuteranopia answers to the classic theory 
of Helmholtz. The deuteranopes of my own 
material were a homogeneous group so that 
I am not in a position to confirm the exist- 
ence of the deuteranopia of Type I. 

That the deuteranopes have an abnormal 
luminosity curve is entirely in accordance 
with the theory of Helmholtz but is difficult 
to accept by the followers of Hering’s theory 
in its original form. According to the latter 
theory there can be only one red-green blind- 
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Fig. 6 (Crone). Luminosity curves (equal energy spectrum) according to the results of Gibson and 


Tyndall, Pitt, and Nelson, McKeon, and Wright. (Judd, 1943.) 
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ness, caused by the falling-out of the “red- 
green process.”” Houston (1932, p. 201) goes 
very far when he regards even the lumi- 
nosity curves of protanopes as normal varia- 
tions. Others consider the “shortening of 
the spectrum,” such as occurs in protodis- 
turbances, as a separate and independent dis- 
order. 

Murray (1943) says: “Actually scotery- 
throus vision appears to overlie red-green 
blindness or weakness as astigmatism may 
This 


since 


overlie myopia or hypermetropia.” 


hypothesis is genetically untenable 
proto- and deutero-defects comprise two 
different series of multiple alleles; it is 
further disproved by the luminosity meas- 


urements of the present investigation. 


B. THE LUMINOSITY CURVE IN 

HETEROZYGOTES 

The color vision of heterozygotes has been 
frequently Waaler (1927) 
noticed that heterozygous girls often made 
mistakes in tests with the Ishihara plates. 
Wieland (1933) found a diminished dis- 
crimination of saturation differences among 
the heterozygotes. Individual cases of heter- 
ozygous with manifest color dis- 
turbances have been described more than 
once (Schmidt, 1934; Brunner, 1930). Pick- 
ford (1951) also found among heterozygotes 
a lessened capacity for color discrimination 
in the red-green area, with no change in the 


investigated. 


women 


Rayleigh equation. 

It was Schmidt (1934) who made the im- 
portant discovery that the luminosity curve 
of proto-heterozygotes is located between 
that of normals and that of individuals with 
proto-defects. Therewith she revealed a 
characteristic feature by which heterozygotes 
could be identified as such in spite of normal 
color vision. This characteristic feature ap- 
peared in all the 10 proto-heterozygotes she 
examined, while in nine deutero-heterozy- 
gotes she could find no deviations in the lumi- 
nosity curve. Walls and Mathews (1952) 
confirmed “Schmidt’s sign” but noted that 
it was not always present. They too found 


no abnormalities among the deutero-heter- 
ozygotes. They did not use a flicker pho- 
tometer however. 

De Vries (1948) likewise studied the 
luminosity curve of heterozygotes. He found, 
in a small series of cases, that the luminosity 
curve of heterozygotes, also of the deutero- 
defects, was situated between that of color- 
blind and normal subjects. He explained 
these findings by assuming that in proto- 
heterozygotes the red, and in deutero-heter- 
ozygotes the green receptor system had a 
decreased sensitivity. He computed the nu- 
merical ratio between red and green receptors 
from the course of the luminosity curve. 

My own material, which showed a wide 
spread in the luminosity curve of dichromats 
as well as of normals, permits of no calcula- 
tion as to the quantitative decrease in sensi- 
tivity of the red or green system among 
heterozygotes. Even less would we dare com- 
pute a decrease in hue discrimination. That, 
nevertheless, a connection between the lumi- 
nosity quotient and hue discrimination exists 
appears in Figure 5. That it was only in 


Fig. 7 (Crone). Schema to illustrate the phe- 
nomenon of Schmidt's sign. ( Walls.) 
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cases with a strongly deviating luminosity 
quotient that the largest average number of 
mistakes were made with the Ishihara plates 
is in accordance with the idea that in heter- 
ozygotes one of the receptor systems must be 
less sensitive. 

It remains however unexplained that color 
vision of heterozygotes always behaves as a 
“reduction system,” that is, that the qualita- 
tively changed sensitivity of the anomalous 
receptors does not become manifest in an 
abnormal adjustment of the anomaloscope. 

Walls and Mathews (1952) and Walls 
(1955) turned their attention to 
“Schmidt's sign.” They assume that among 


also 


the proto-heterozygotes it is only the lumi- 
nosity component of the “red’’ system that is 
decreased, while the color component is 
maintained. Walls calls this the “branched 
pathway (fig. 7). In 1955 
Schmidt adopted Wall’s hypothesis. 

The question remains whether there is any 
need for such a speculative hypothesis. In 


hypothesis” 


our opinion the abnormal luminosity curve 
found among the heterozygotes can best be 


explained by a lowered sensitivity to the 
“red” or “green” system and we are there- 
fore not Helmholtz’s 
theory. Only if a calculation were to show 
that in a given heterozygote a strong lower- 


inclined to abandon 


ing of sensitivity of one of the systems 
would make inexplicable the remaining hue 
discrimination, would there be need for a 
new theory. So far, however, both the theo- 
retical basis and the experimental data for 
such a calculation are lacking. 


SUMMARY 


Spectral sensitivity, measured by the lumi- 
nosity ratio of red and green monochro- 
matic light, was determined in 113 color- 


blind, 87 heterozygous, and 54 normal per- 


sons. The significance of the results of the 
measurements for the theory of color vision 
is discussed. 

Wilhelmina Gasthuis. 


I am indebted to the Health Organization T.N.O. 
for their financial aid and to the medical and edu- 
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THE ISOLATION OF 21 STRAINS OF TYPE 8 ADENOVIRUS* 


FROM AN OUTBREAK OF EPIDEMIC KERATOCONJUNCTIVITIS 


J. J. Quittiean, Jr., M.D., J. ADrtan, M.D., anp B. ALENA 
Los Angeles, California 


Jawetz, Kimura, Nicholas, Thygeson, and 
Hanna’ in 1955 described a new type of 
adenovirus, subsequently shown to be type 8, 
which was isolated from a case of epidemic 
keratoconjunctivitis occurring in a sailor re- 
turning from the Orient. Additional data on 
serum specimens obtained from 1951 through 
1955 in various outbreaks of epidemic kera- 
toconjunctivis showed agreement between 
presence of antibody against this virus and 
clinical evidence of the disease. Since then a 
number of further reports by some of their 
group** and other investigators’* have 
shown an association between clinical epi- 
demic keratoconjunctivitis and the recovery 
of type 8 adenovirus. However, other adeno- 
virus types have been found in external eye 
infections.**° Moreover, the clinical differ- 
ences between epidemic keratoconjunctivitis 


*From the Department of Pediatrics, Virus 
Laboratory, College of Medical Evangelists, and the 
Los Angeles County General Hospital, and the De- 
partment of Ophthalmology, Los Angeles County 
General Hospital. Presented in part at the annual 
meeting of the American Association of Im- 
munologists, April 18, 1958, Philadelphia, Penn- 
sylvania. This study was aided by a grant from the 
Los Angeles County Attending Staff Association. 

It is a pleasure to acknowledge the assistance of 
R. Holeman, M. Biddle, and the nursing staff of 
the eye clinic, Los Angeles County General Hospital. 


and the conjunctivitis seen with other adeno- 
virus types may be of little help in the spo- 
radic case. 

Commonly epidemic keratoconjunctivitis is 
limited to the eye. The disease is severe and 
preauricular lymphadenopathy, chemosis, and 
subsequently subepithelial corneal opacities 
occur with greater frequency than with other 
adenovirus types. Fever, sore throat, and 
other systemic signs found in the 
younger aged individuals.* The other adeno- 
virus types associated with eye disease 
usually have more pronounced systemic signs 
and symptoms and rarely show corneal in- 


are 


volvement. Here also, the only manifestation 
of the disease may be eye involvement. When 
this does happen, again, it appears to be seen 
more in adults. Consequently, the specific 
diagnosis is made in the laboratory although 
during epidemics the opportunities for diag- 
nosing increase. 

In the latter part of April, 1957, three 
cases of epidemic keratoconjunctivitis were 
seen in the eye clinic of the Los Angeles 
County General Hospital. In the ensuing 
weeks, a total of 58 cases accumulated. When 
it became apparent that an epidemic was in 
progress clinical and laboratory studies were 
undertaken. The clinical findings noted in 
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this epidemic will be reported briefly. The 
other purpose of this report is to describe 
the isolation and identification of 21 strains 


of type 8 adenovirus recovered from the eye 


scrapings of tested individuals, Data on some 
characteristics of the isolates as well as tests 
on paired sera from cases of epidemic kera- 
toconjunctivitis for complement-fixing and 
neutralizing antibody will be described. 
MATERIALS AND MeTHODs 

SUBJECTS 

A total of 68 patients was included in the 
study. Fifty-eight of them had had clinical 
diagnoses of epidemic keratoconjunctivitis. 
The remaining 10 were clinic patients with 
eye scrapings were ob- 
tained the 10th had 
paired serum specimens. The clinical diag- 
nosis on the patients was not known until all 


unrelated problems ; 


from nine of them; 


laboratory studies were complete. The 58 
who had epidemic keratoconjunctivitis were 
divided into clinical groups as follows: 42 
who had enough clinical evidence to be classi- 
fied as epidemic keratoconjunctivitis ; 11 who 
had mild, short duration disease and were 
classified as mild epidemic keratoconjuncti- 
vitis ; and five who developed the disease after 
contact with known cases of epidemic kera- 
toconjunctivitis, and represented secondary 
cases. Reliable data on ages were available 
from 34 of the patients. They varied in age 
from 10 to 86 years with an elderly average 


of 65 years. 


COLLECTION OF SPECIMENS 


At the time of the first clinic visit, scrap- 
ings were obtained from the conjunctiva and 
suspended in nutrient solution, At the same 
time an acute blood specimen was obtained. 
Convalescent bloods were obtained approxi- 
mately two weeks later. The majority of the 
acute specimens were obtained usually on the 
third day of illness. However, this was not al- 
ways the case and, as shown below, a number 
of specimens were obtained late in the course 
of the disease. Furthermore, it was not pos- 


sible to obtain second blood specimens on a 


large number of the patients. From 33 of the 
patients with epidemic keratoconjunctivitis 
and nine others, eye scrapings were obtained. 
From 25 of the patients with epidemic 
keratoconjunctivitis paired serum specimens 
were obtained. However, only eight had eye 
scrapings and paired blood specimens. 

All specimens were kept in test tubes 
tightly rubber stoppered and_ stored at 
—20°C. until used in tests. Eye scrapings 
were also cultured by usual laboratory pro- 
cedures and microscopic examinations of 
cellular elements were carried out. 

VIRUS STUDIES 

The eye scrapings were initially inocu- 
lated into primary cultures of human amnion 
cells." After three with 
balanced salt solution, 0.2 ml. of the eye 


washing times 
scrapings were inoculated into the culture 
tubes and incubated at 37°C. for one hour, 
then 0.8 ml, of nutrient media was added. 
Screw caps with rubber inserts were used to 
seal the tubes. Cells were examined micro- 
scopically every week day. The fluid was 
changed every five to seven days by drawing 
off 0.5 ml. and adding 0.5 ml. of fresh nu- 
trient media to each tube. The nutrient media 
used prior to inoculation for growth of the 
amnion cell sheets was Parker’s 199* solu- 
tion, plus 10-percent horse serum. In some 
instances Eagle’s basal nutrient mediat was 
used, with 10-percent horse serum. After 
inoculation of the tubes, Parker’s 199, plus 
two-percent horse serum, was added to give 
a total of 1.0 ml. of material, When destruc- 
tion was complete 0.2 ml. of fluid was passed 
into fresh human amnion culture tubes or 
Chang’s human conjunctival tissue culture’ 
18 


or HeLa cell culture tubes.’ Blind passages 


in primary human amnion cultures were 


* Obtained from Microbiological Associates, 
Washington, D.C 

* Types 1 throuh 7 were obtained through the 
courtesy of Captain Seal and Lieut. C.D.R. Gun- 
delfinger, Naval Medical Research Unit No, 4, 
Great Lakes Naval Training Station. Type 8 was 
obtained through the courtesy of Miss Hanna in 
Dr. Jawetz’ laboratory. 
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made at intervals of time approximating two 
to five weeks from tubes where virus effect 
did not appear. Three such blind passages 
were carried out before a specimen was con- 
sidered negative. 

Virus was rapidly frozen and thawed be- 
fore it was inoculated and this compared with 
the effect of the same virus which was not 
frozen. Comparison was also made between 
freezing and thawing and allowing the tubes 
to remain at 37°C. for one or more days be- 
yond the time when a four-plus cytopatho- 
genic effect was first seen. Varying quanti- 
ties of virus fluid were added to the cells in 
an attempt to decide the optimum inoculum, 
and 0.2 mil. of fluid for one hour was found 
best, Every time passage was made of pre- 
sumably virus-containing fluid, passage was 
made of equal quantities of control fluid into 
new control tubes. 


TYPING OF VIRUS ISOLATES 

Normal and immune rabbit sera prepared 
against types 1 through 8* adenoviruses were 
incubated at 56°C. for one-half hour. Un- 
diluted virus fluid was added in equal volume 
to one to 20 dilution of serum. The mixture 
was incubated at room temperature for one 
hour and 0.2 ml. of the virus-serum mixture 
was added to test tubes containing human 
amnion, Chang’s human conjunctiva, or 
HeLa cells. The HeLa and Chang’s cell cul- 
tures were fed with lactalbumin hydrolysate- 
yeast extract nutrient media™ with 10-percent 
horse serum before and after the serum-virus 
mixture was added. 


NEUTRALIZATION TESTS 


Acute and convalescent sera from patients 
were inactivated at 56°C. for one half hour. 
One to five dilution was made of the acute 
blood specimens and one to five, one to 50, 
and one to 100 dilutions of the convalescent 


* Miss Hanna in Dr. Jawetz’ laboratory kindly 
confirmed this as being type 8 adenovirus. A gen- 
erous supply of antiserum against Trim, the first 
type 8 adenovirus was also obtained from Miss 
Hanna. 


specimens. Neutralizing effect was looked 
for by microscopic examination. In those 
instances where a neutralizing effect was ob- 
served with the acute specimen, further dilu- 
tions were made, The undiluted prototype 
virus recovered from one of the patients 
(Feldman) and shown to be type 8* was 
added in equal volume to the sera, and incu- 
bated at room temperature for one hour; 
0.2 ml. of the virus-serum mixture was then 
added to either human amnion or Chang’s 
human conjunctiva tubes. They were incu- 
bated for one hour at 37°C. and then 0.8 ml. 
of nutrient media was added. Two tubes of 
each dilution were then checked for cyto- 
pathogenic effect. In addition, tubes for 
serum control and virus control were in- 
cluded in each test. The tubes were kept at 
37°C. for six to nine days and examined 
microscopically. In one test, fresh comple- 
ment was added to the sera in a one to two 
dilution and the results were no different 
than when no complement was added. 


COMPLEMENT-FIXATION TESTS 


The first virus isolate which was shown to 
be type 8 (Feldman) was inoculated into 
large bottles containing Chang’s cells and, 
when a four-plus effect was observed, the 
fluids were harvested and lightly centrifuged. 
The material was then diluted and used as 
antigen in a complement-fixation system con- 
taining two units of complement. The tech- 
nique was a modification of that of Beng- 
ston.’* Complement was obtained fresh by 
bleeding guinea pigs. Box titrations with the 
Feldman sera were carried out and a one to 
four dilution of antigen used. 


ResuLts 

CLINICAL 

On May 11, 1957, it became obvious that 
an epidemic of keratoconjunctivitis was oc- 
curring among the elderly patients constitu- 
ting a portion of the population of the out- 
patient eye clinic at the Los Angeles County 
General Hospital. By checking the records 
of the patients, the first cases occurred on 
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the 25th and 29th of March. The peak oc- 
curred between the 10th and 20th of May. 
From the data shown in Figure 1 it appears 
likely that a continuing exposure of a num- 
ber of the out-patient visitors occurred in 
the interval for April 25th through May 5th. 
The method of transmission was not clear 
but probably was by tonometer. The incuba- 
tion period from exposure to onset of symp- 
toms appeared to be between seven and 14 
days with an average of 10 days. 

The clinical findings on 58 of the cases 
are shown in Table | and, as can be seen, all 
of them showed conjunctivitis. However, 
only 20 of the 58 had clear evidence of sub- 
epithelial infiltrates. This is probably not a 
true representation since not all of the 58 
returned at the proper interval of time in 
order to demonstrate subepithelial infiltrates. 
However, enough of them did return so that 
it was obvious that subepithelial infiltrates 
were being seen in less than 50 percent of 
the cases. 

Preauricular adenopathy was only seen in 
a few of the cases and did not appear to be 
as common as has been noted by others."® 
Chemosis was a common complaint and 
punctate keratitis was seen in 12 of 58. The 
finding of wrinkling of Descemet’s mem- 
brane by use of the slitlamp indicated some 
internal inflammatory process in these cases. 
These data on the clinical findings confirm 
the variability already noted by other ob- 
servers. Moreover, they emphasize the diffi- 
culty of making a purely clinical diagnosis. 

The presence of previous disease in pa- 


Fig. 1 (Quilligan, Adrian, and 
Alena). The number of individuals 
with epidemic keratoconjunctivitis 
plotted by date of onset. 


No of Cases 


TABLE 1 
EPIDEMIC KERATOCONJUNCTIVITIS CLINICAL 
FINDINGS 
Conjunctivitis 58/58 Chemosis 56/58 
Subepithelial in- Punctate kerati- 
filtrates 20/58 tis— 12/58 


Wrinkling of 
Descemet’s mem- 
brane— 8/58 


Preauricular 
lymphadenop- 
athy 7/58 


tients shown in Table 2 indicated that 20 of 
these individuals had glaucoma. Data regard- 
ing the influence of the epidemic keratocon- 
junctivitis on eye tension suggested that fol- 
lowing the infection a decrease in tension oc- 
curred in the majority of these individuals. 

The smears of the eye scrapings showed 
a predominance of epithelial and mononu- 
clear cells. Quite a few also exhibited evidence 
of polymorphonuclear cellular response as 
well as considerable mucus and a few did 
show eosinophils. There was no evidence of 
inclusion bodies. The pattern of recovery of 
bacteria from eyes of the epidemic keratocon- 
junctivitis patients corresponded closely to the 
other types of cases being seen at the same 
time, suggesting that the bacteria seen in epi- 
demic keratoconjunctivitis were not signifi- 
cant as an etiologic factor but represented sec- 
ondary invaders recovered in a random fash- 
ion. Subsequent cultures of the eyes did be- 
come sterile since the majority of these people 
received some type of antibiotic despite the 
fact that it was eSvious that this was an infec- 
tion where antibiotics would not do anything 
except suppress secondary bacterial growth. 


Date of Onset -56 Cases 
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Fig. 2A (Quilligan, Adrian, and Alena). A 


normal human amnion culture (phase contrast). 


Fig. 2B (Quilligan, Adrian, and Alena). Early 


effect of epidemic keratoconjunctivitis on edge of 
human amnion culture (phase contrast). 


ADRIAN AND B. 


ALENA 


VIRUS STUDIES 
When the tissue cultures were inoculated 
with the eye scrapings, no cytopathogenic 
effect was observed for several days, The 
first signs appeared on the edge of the cell 
sheet. This is shown in Figure 2, phase-con- 
trast pictures showing the dissecting effect 
of the virus on cells along the edge of the 
amnion sheet where the CPE was first ob- 
served and normal amnion for comparison. 
This action of the virus, being first observed 
at the edge of the sheet in the early passages 
of the eye scrapings, suggested that there 
must be some need for the glass-cell inter- 
face for penetration of the virus, although 
this was not studied in any detail. 

These findings were noted in first passage 
somewhere between 14 and 40 days; soon 
after the virus would completely remove the 
cell sheet. On subsequent passage of these 
supernatant fluids from the primary tissue 
culture, the interval of time necessary for 
destruction of the cells sheet decreased as 
shown in Figure 3. 

There was no difference when the virus 
fluid was frozen or refrigerated before in- 
oculation, or the nutrient media was mixed 
with the virus for the primary passage. 
However, on subsequent passages of super- 
natant fluid containing virus, rapid freezing 
and thawing six times did increase the titer 
above that of untreated fluid."” 

The results of recovery of virus from eye 
scrapings in 31 of the individuals are shown 
in Figure 4. All of the agents causing the 
cytopathogenic effect isolated from the eye 
scrapings were type 8 adenovirus. Further- 
more, the majority were obtained within one 
week after onset. None was recovered from 


TABLE 2 


EPIDEMIC KERATOCONJUNCTIVITIS CASES: 
PREVIOUS DISEASE 


None 21 Conjunctivitis 2 
Glaucoma 20 Diabetic 2 
Refraction 8 Hypertension 1 

3 Sjégren’s 1 


Cataract 
Average age—65 yr. 
34 patients—10 yr.—86 yr. 
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Fig. 3 (Quilligan, Adrian, and 
Alena). Interval of time necessary 
for a four-plus cytopathogenic ef- 
fect to develop related to the tissue 
culture passage number with 20 type 
8 adenovirus strains 


Pessege No. ond Deys to 4Pius 
19°20 Type@ ADV Stroins 


individuals sampled beyond 11 days after 
onset. None of the tests of the isolates with 
antisera against types 1 through 7 showed 
any neutralizing effect. 

A few of the eye scrapings showed a bal- 
looning of cells in the human amnion cul- 
tures, This was observed on the primary 
transfer of the eye scrapings but was not 
transmissible and was felt to be some toxic 
action on the cells by the material obtained 
from the eye. Most of the isolates showed 
complete neutralization of the cytopathogenic 
effect in the presence of the specific type 8 
antiserum. However, in a few instances, on 
the fourth day, the virus would begin to 
show some effect on the cells in the presence 
of immune serum. This was because the un- 
diluted virus fluid was used in the typing 
tests and with some of the isolates greater 
quantities of virus were inoculated. When 


3 


Fig. 4 (Quilligan, Adrian, and 
Alena). Association between the 
ability to recover type 8 adenovirus 
and time interval from onset to col- 
lection of specimens 


No. of Cases 


4 
PASSAGE NUMBER 


more dilute virus was used, the protective 
effect of type 8 antiserum was persistent. 
When it became obvious that the virus 
was not growing to high titer in the tissue 
cultures, attempts were made to enhance the 
titer and one observation we noted was the 
better titers obtained from isolates incubated 
beyond the time a four-plus cytopathogenic 
effect was first seen. The type 8 adenovirus 
is a sturdy virus quite resistant to a number 
of physical effects’ and in this respect is 
similar to other adenovirus types.’* The 
fluids from two isolates were kept at 37°C. 
for intervals of two to four days after all the 
cells had detached from the tube and showed 
four-fold or higher titers than fluids removed 
just at the time the four-plus cytopathogenic 
effect was first observed. When the tubes 
were kept for eight to 14 days after the four- 


plus cytopathogenic effect and then titered, a 


[_]0 Virus Eye Scraping 


Days After Onset 
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Fig. 5 (Quilligan, Adrian, and Alena). Paired 


serum specimens tested for neutralizing antibody 
against type 8 adenovirus with Chang’s human con- 
junctiva cells or primary human amnion cells. 
decrease was observed but even under these 
circumstances titers of 1:4 or 1:8 were found. 
It appears that allowing the cells to remain 
in the incubator for an additional one to two 
days after the four-plus cytopathogenic effect 
occurs will release more virus from the cells. 
Freezing and thawing did not give as good 
titers. 

The results of the antibody tests are shown 
in Figures 5 and 6, The titers in the con- 
valescent sera showed good agreement be- 
tween the complement-fixation and neutrali- 
zation tests, although the dilutions used were 
not the same. Fifteen of 25 patients showing 
rises in their convalescent specimens by the 
complement fixation test, also showed rises 
in the convalescent specimen, with neutrali- 
zation tests carried out using either human 
amnion cells or Chang’s human conjunctiva 
cells. Fifteen of 25 also showed four-fold 
or greater rises in titer by either complement 
fixation or neutralization test. 

One individual with paired serum speci- 
mens did not have epidemic keratoconjunc- 
tivitis. His titer by complement fixation was 
1:16 in both specimens and the neutralization 
tests with both types of cells showed 1:5 in 
both specimens. Five of the tests for comple- 
ment fixation titer rises showed no detectable 
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antibody in either specimens, Complement 
fixation tests on over 50 pairs of sera from 
individuals not having epidemic keratocon- 
junctivitis showed none with a rise in titer 
although some of them had high titers in 
both specimens. Two of the four individuals 
in the complement fixation tests who sh. ed 
antibody in both serum specimens had the 
first bloods drawn seven and 16 days after 
onset. The other two individuals represented 
situations where the date of onset was not 
clear but probably at least seven days before 
the first blood was drawn. 

As can be seen in Figure 5, a few indi- 
viduals gave higher titers in their convales- 
cent specimens with Chang’s cells than with 
human aminon cells. There were three indi- 
viduals who showed presence of neutralizing 
antibody but no rise in titer; the first serum 
specimen was obtained seven days or more 
after onset in all of them. Two, or four, of 
the neutralization tests, depending on 
whether the test was carried out in Chang's 
or human amnion, showed no detectable anti- 
body, 

DIscussION 

The literature on epidemic keratoconjunce- 

tivitis prior to the studies of Jawetz, et al., 
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Fig. 6 (Quilligan, Adrian, and Alena). Comple- 
ment fixation titers using type 8 adenovirus antigen 
in patients with epidemic keratoconjunctivitis. 
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has been reviewed by Cheever and some of 
the concepts of the etiology of epidemic 
keratoconjunctivitis clearly discussed.’® Fur- 
thermore, recent studies mentioned above, 
including our present report, showed the 
clear etiologic association of type 8 adeno- 
with 


virus epidemic keratoconjunctivitis. 


Moreover, the part other adenovirus types 
play in conjunctivitis, especially in children, 


has done much to clarify one segment of 
superficial eye infections. 
The frequent recovery of type 8 adeno- 


* of epidemic kera- 


virus from Japanese cases 
toconjunctivitis has clearly demonstrated the 
foothold this virus has in Japan. In this 
respect the almost unanimous feeling that the 
virus only penetrates the eye after some 
trauma; coupled with the known ability of 
the virus to withstand heat without com- 
plete loss of infectivity, suggests that local 
customs, such as public baths, may contri- 
bute to virus dissemination in Japan. In this 
country, the other adenovirus types have been 
associated with epidemics initiated in swim- 
ming pools.*® 

The majority of our patients were elderly ; 
however, there were two children and one 
22-year-old adult. None of these young indi- 
viduals developed subepithelial infiltrates of 
the cornea and one of them did have fever 
and sore throat. These findings are in accord 
with Mitsui’ who found that the young indi- 
viduals were more prone to develop systemic 
effects and the older individuals only local 
eye involvement. This age difference could 
conceiveably be due to a limiting effect of 
antibody to other adenovirus types, Further- 
more, the development of opacities in the 
cornea may also be related to an antigen- 
antibody reaction. 

Our early attempts at isolating the virus 
from eye scrapings were carried out with 
HeLa or Chang’s conjunctival cells. We ex- 
perienced difficulties because the cytopatho 
genic effect was late in developing and was 
difficult to differentiate from changes occur- 
ring in the control tubes. However, when 
primary human amnion cells were used, the 


control tubes, which continue to show normal 
growth for one to three months when neces- 
sary fluid changes are made, could be com- 
pared with the infected tubes for longer 
periods of time and the slow development of 
the cytopathogenic effect noted in the first 
passages of the isolates contrasted sharply 
with the normal-appearing amnion controls. 
With continued passage of the isolates the 
interval of time necessary for a four-plus 
cytopathogenic effect decreased to two to 
four days and HeLa or Chang's cells could 
be used. 

The resistance of the type 8 to heat has 
been shown by Hanna, et al.,° and this char- 
acteristic was utilized in attempting to get a 
better yield of virus from the isolates. When 
we allowed the tubes to remain in the incu- 
bator 48 hours beyond the time that a four- 
plus cytopathogenic effect was observed, the 
titer would increase four-fold in most in- 
stances. An alternative procedure was to 
freeze and thaw six times as recommended 
by Ginsberg ;'? however, the titers were not 
as good with this procedure as when we 
allowed the tubes to remain in the incubator 
longer. 

Tests of the paired serum specimens for 
the presence of neutralizing antibodies 
against types | through 6 of the adenovirus 
group are in progress Our attempts to utilize 
the pH color change test®* for the determina 
tion have not been entirely successful. Clear- 
cut acid changes occur with types 1 through 
6 and satisfactory neutralization of the acid 
changes with specific antisera can be demon- 
strated. However, we do not get good acid 
changes with type 8, Consequently, tube 
dilutions with observation for the cytopatho- 
genic effect are being used in testing these 
sera for presence of antibody against type 8 
adenovirus, 

SUM MARY 

There was a total of 68 individuals in this 
study group, and 58 had epidemic kerato- 
conjunctivitis. Thirty-three had eye scrap- 
ings and an additional nine individuals had 
eye scrapings but did not have epidemic 
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keratoconjunctivitis. No isolations of virus imens against type 8 adenovirus in either 
were made from these latter nine patients. complement fixation or neutralization test. 
However, type 8 adenovirus was isolated The striking association of clinical epidemic 
from 21 of the 33 patients with epidemic keratoconjunctivitis and isolation of type 8 
keratoconjunctivitis. Twenty-five individuals adenovirus reported here reinforces the con- 
with epidemic keratoconjunctivitis had paired cept of this virus as an etiologic agent. 


serum specimens and 15 showed four-fold or 


1200 North State Street (33). 


greater increases in titer of convalescent spec- 
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IMPROMPTU COSMETIC 
LENS OCCLUSION* 


James E. Lesensoun, M.D. 
Chicago, Illinois 


In the treatment of ocular nerve palsies the 
one immediately effective method to remove 
the discomfort of diplopia is occlusion of the 
paretic eye. Among the occlusive materials 
available the best so far is the recently devel- 
oped 1.5-inch width Band-Aid Clear Tape 
(Johnson & Johnson). This plastic tape 
comes in five-yard rolls and is obtainable 
from surgical supply houses. 

After the determination of the paretic 
muscle, the clear tape is applied to the inner 
surface of the spectacle lens covering the in- 
volved eye. It is rubbed on firmly so as to be 
closely adherent to the glass. When the spec- 
tacles are now worn, the eye and the ocular 
area can be seen tiirough the clear tape but 
the eye behind it sees practically nothing. 
Vision is reduced to the bare recognition of 
fingers at three inches or to about 0.001 in 
the decimal scale. The cosmetic effect is simi- 
lar to that of the Chavasse glass but the clear 
tape is immediately effective and saves the 
patient a trip to the optical dispenser and 
added expense. Moreover, the extent of the 
covered area can be manipulated at will. Fol- 
lowing a period of total occlusion the cover- 
ing can be limited to just the area of the lens 
in the field of action of the involved muscle. 
For example, in right abducens palsy occlu- 
sion may be reduced to the lateral two fifths 
of the right lens, thus allowing a considerable 
range of binocular vision for both far and 
near, 

In applying the tape for total occlusion a 
pattern of the lens is first prepared. A square 
of paper, clipped to the outer surface of the 
spectacle lens to be covered, is held toward 


* From the Department of Ophthalmology, North- 
western University Medical School. 
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the light and the transilluminated outline of 
the lens is traced with a soft pencil or ball- 
point pen. The top and nasal sides are la- 
belled. The cut-out pattern is then applied to 
the nonadhesive side of the clear tape, keep- 
ing the lower edges flush with each other. 
Lenses usually vary in size from 22 by 40 to 
38 by 46 mm. In lenses wider than 38 mm., 
the tape can be stretched somewhat which 
adds to its cosmetic quality, or the uncovered 
space above is covered by an additional strip. 

The covering is long lasting. However, the 
lens can be restored quickly to its original 
status at any time by peeling off the tape and 
removing the adhesive residue with cleaning 
fluid. 

This clear tape is equally advantageous for 
the occlusion of the better eye in suppression 
amblyopia. In sequential treatment the tape 
is removed from the better eye and the lens 
over the suppressing eye is semioccluded— 
the nasal half in an exotropic proclivity,’ the 
temporal half in an esotropic tendency.* 

This clear plastic tape is also made in 
smaller widths, 1/2 and 13/16 inches. The 
half-inch width, now available in all drug- 
stores, is dispensed in a handy container with 
a snipping device. By its use the cosmetic 
appearance of eye dressings is enhanced, as 
the clear tape is invisible on the skin and is 
waterproof. As compared to Scotch tape, this 
plastic tape is sturdier, more flexible, more 
elastic and more adhesive. The side of the 
nose is occasionally eroded by spectacles, a 
condition which may persist in spite of re- 
peated adjustments. The placing of a small 
patch of the invisible tape over the eroded 
area immediately relieves the irritation and 
permits the glasses to be worn comfortably. 
After several days, the skin heals sufficiently 


tIn lenses of asymmetric outline, such as the 
Harlequin type, the outline should be traced over 
the lens that is not to be covered. When the cut- 
out pattern of the plastic tape is then laterally re- 
versed, the adhesive side will accurately fit the 
lens of the involved eye. 
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MUSCLE TRANSPLANTATION 


Fok EXTERNAL RECTUS PARALYSIS 
REPORT OF CASE WITH 


UNUSUAL COMPLICATIONS 


SHERMAN B. Forses, M.D. 
Tampa, Florida 


Since Hummelsheim,' in 1907, first sug- 
gested transplantation of the lateral halves 
of the tendons of the two vertical recti into 
the region of the insertion of a paralyzed 
lateral rectus to enhance its action, his tech- 
nique, with many modifications, has been em- 
ployed in the treatment of paralysis of the 
sixth nerve. Recession of the medial rectus 
and resection of the paralyzed lateral rectus, 
now usually performed, were incorporated 
into the operation as a later development.? A 
particularly noteworthy modification was re- 
ported by O'Connor,’ who transplanted the 
nasal halves laterally instead of the temporal 
halves of the vertical recti. To this procedure 
Berens and Girard* added transplantation of 
the nasal tendon halves to the temporal por- 
tions of the original insertions, and Krew- 
son* further modified their procedure by at- 
taching both medial and lateral tendon slips 
lateral to the original insertions. 

My experience with this operation has 
been limited to 17 eyes in 15 patients. It 
has been my practice first to perform a re- 
cession of the internal rectus and then to 
resect the external rectus, split the superior 
and inferior recti about 15 mm. back from 
their points of insertion and attach the tem- 
poral halves to the resected external rectus 
at its scleral insertion. The operation has 
been performed in one stage. In_ bilateral 
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so that the tape can be removed without re- 
newal of discomfort. This clear plastic tape 
serviceable 
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external rectus paralysis an interval of one 
week to 10 day s elapsed between the operation 
on the first eye and that on the second. In 16 
of the 17 eyes the operation was uneventful, 
but in the 16th eye unusual complications de- 
veloped. 

REPORT OF CASE 


A white man, aged 24 years, first consulted me 
on January 31, 1958. He had been struck on the left 
ear by a piece of metal in an explosion of the 
engine of a fishing boat on December 21, 1957, and 
had been advised that there was some damage to the 
eighth nerve on the left side. 

Examination showed complete 
sixth nerve on the left side and an extreme con 
traction of the antagonist with 35 prism diopters of 
internal deviation. On effort to look to the left 
there was no tendency to any lateral movement even 
approaching the midline. The uncorrected distance 
vision was 20/20 plus in the right eye, and 20/30 
plus in the left eye with eccentric fixation in this 
eye. The eyegrounds and media were normal in 
appearance, and the peripheral and central field 


paralysis of the 


studies gave negative results, 

In spite of the recent date of the trauma, it was 
decided to operate on the left eye, attacking the 
four muscles in a one stage procedure. At operation 
on February 5, 1958, the first step was a recession 
of the internal rectus of 4.5 mm. Successive steps 
were a 10-mm. resection of the lateral rectus, split- 
ting the superior and inferior recti about 15 mm.. 
and transplanting the temporal halves to the re- 
sected external rectus in the region of the scleral 
attachment. The entire procedure was carried out 
uneventfully. 

Both eyes were padded and not dressed for 96 
hours. At the first dressing, the left eye was not 
particularly red, but a striate keratitis and an im- 
mobile pupil could be observed. Nine days after the 
operation, examination in my office showed a striped 
keratitis involving particularly Descemet’s mem- 
brane. Six days later, the cornea was clearing, but 
the pupil was elliptical with the pupillary defect on 
the lower temporal side. There were some clumped 
whitish masses on the anterior capsule of the lens, 
but no aqueous flare or keratic precipitates were 
present. 

A rather high compound myopic astigmatism 
developed in this eye with a corrected vision at one 
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(Forbes). Eccentric pupil of operated left 
eye. Defect to lower temporal side 


Fig. 1 


Fig. 2 (Forbes). Excellent postoperative lateral 
movement of affected left eye. 


time of not more than 20/200 plus. Efforts were 
made to eliminate any posterior synechias, should 
they be present, with subconjunctival homatropine 
and Neosynephrine, alternated with instillations of 
Floropryl. One month after the operation the cor- 
rected vision was only 20/200 plus. Two months 
postoperatively, however, it was 20/30. The myopia 
lessened, decreasing from four diopters to two 
diopters four months postoperatively. The muscle 
result was excellent with eventually four prism 
diopters of esophoria at distance and two to three 
diopters of exophoria at near with normal distance 
and near vertical muscle balance and binocular 
single vision at both distance and near. The motility 
was very good with an excellent abduction in the 
operated eye resulting. 

Figure 1 shows the eccentric pupil in the affected 
eye, and Figure 2 shows left lateral rotation with 
excellent movement of the paretic eye. Figure 3 
illustrates the postoperative eye movements. The iris 
and consequently the pupillary pattern improved 
considerably. There remained only a little eccen- 
tricity of the pupil and slight trophic changes of the 
iris to the lower temporal side of a heterochromic 
pattern with some stromal atrophy. 


DIscuUssION 
In an effort to analyze the complications in 
this case, I consulted with one of the coun- 


Fig. 3 (Forbes). Postoperative eye movements 
(a) in the primary position, (b) on elevation, (c) 
on depression, and (d) on left lateral rotation. 
try’s most eminent ocular myologists, who 
was as completely at a loss as I was to ex- 
plain what had happened. The patient saw 
the head of one of the large eye institutions 
in the East, who pronounced the operative re- 
but stated that he did not 
know what caused the irregular pupil. 

Stucchi and Bianchi,’ in 1957, reported 


sult excellent, 


observing similar complications in four cases 
of muscle transplantation for posttraumatic 


paralysis of the sixth nerve. Their operation 


consisted of anastomosis of the lateral por- 
tion of the vertical recti at the insertion of 
the previously resected external rectus, fol- 
lowed by recession of the internal rectus, a 
technique almost identical with mine, Three 
to 10 days postoperatively, a subacute “irido- 
cyclitis” developed, with a Tyndall phenom 
enon and numerous circulating cells. The 
duration of this uveal reaction ranged from 
eight to 30 days, The rapidly pigmented cells 
were deposited on the corneal endothelium, 
especially that corresponding to the temporal 
portion of the iris, which gradually became 
depigmented. The pupil became deformed, 
even in cases without posterior synechias. 
These authors attributed this anomaly to in- 
volvement of the stroma. In their opinion, 
the iritis was due to ischemia since, in per- 
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forming the muscle transplantations, the iris 
was deprived of blood supply from the an- 
terior ciliary arteries. They also stated that 
atrophic heterochromia, which was present in 
my case, has a vascular cause and observed 
further that, experimentally and clinically, 
ischemia of a particular retinouveal region is 
followed by atrophy and pigment changes, 
proportional to the circulatory deficit. 

The question arises as to the advisability 
of performing the operation in multiple 
stages. Would it perhaps be well to perform 
a recession of the internal rectus as a pre- 
liminary stage, to be followed later by the 
attack on the external, superior and inferior 
recti? Stucchi and Bianchi® questioned 
whether depigmentation of the iris is at- 
tributable to surgical attack on three mus- 
cles in a single procedure, with transplanta- 
tion of the temporal portion of the vertical 
recti suppressing the tributary irrigation of 
the anterior ciliary arteries, thus interfering 
with the collateral supply of the iris. At the 
same time, they wondered why other authors 
who operate on three or four muscles in 
one stage have never described similar iris 
depigmentation. They reasoned that if iris 
depigmentation is of ischemic origin, it would 
seem logical to attempt to assure sufficient 
nutrition of the iris by transplanting the nasal 
half of the vertical recti in a preliminary 
stage, as some authors advocate, and then to 
perform the recession of the internal rectus 
in a second stage, to allow collateral circula- 
tion to develop. They noted that Hartmann® 
also advised that no more than two rectus 
muscles should be operated on at the same 
procedure. 

Krewson? preferred to recess the medial 
rectus and then to resect the paralytic lateral 
rectus at separate sittings. If sufficient cor- 
rection was not obtained by these surgical 
measures, transplantation was undertaken at 
a later date. Riffenburgh’ reported a case of 
bilateral external rectus paralysis in which 
he performed bilateral muscle transplanta- 
tion more than two years after resection of 
the lateral recti and, seven weeks later, re- 
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cession of the medial recti had been per- 
formed elsewhere. The one stage operation 
of Berens and Girard‘ included retroplace- 
ment of the medial rectus, resection of the 
lateral rectus, transplantation of the lateral 
halves of the superior and inferior recti with 
Tenon’s capsule to the lateral rectus insertion 
and, in addition, transplantation of the med- 
ial halves of the superior and inferior recti 
temporally to the vertical meridian. Rénne*® 
favored the four muscle approach in a one 
stage operation. 

In my opinion, the results of muscle trans- 
plantation will be considerably better if a one 
stage procedure is carried out, beginning 
with the attack on the probably contracted in- 
ternal antagonist and continuing with resec- 
tion of the lateral rectus, followed by trans- 
planting the halves of the superior and in- 
ferior recti to the resected external rectus 
at its scleral insertion. In this case a remark- 
able degree of abduction was obtained, which 
may have been due to the recent date of the 
injury with some spontaneous improvement 
in the function of the involved sixth nerve. 
The contraction of the antagonist, however, 
was of greater degree in this case than in any 
case of the series irrespective of the time 
elapsing from the date of injury. R@nne*® 
concluded that early operation is not contra- 
indicated in cases of this type and found the 
results in his series nearly identical whether 
operation was performed early or late. 

My preference is for the one stage modi- 
fied Hummelsheim operation. In adhering to 
this procedure, however, one should realize 
that in a very small percentage of cases there 
is the possibility of ischemia of the anterior 
uveal tract and apparently resultant changes 
of a permanent nature such as anisocoria, 
atrophic heterochromia and iris depigmenta- 
tion. The irregular pupil was the patient’s 
chief complaint in my case. 


SUMMARY 


A series of cases is reported in which 
muscle transplantation for paralysis of the 
external rectus was performed on 17 eyes 


: 
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in 15 patients. In one case, which is de- 
scribed, unusual complications included an 
elliptical pupil. 

The advisability of a one stage or multiple 
stage operation is discussed. It is concluded 
that the one stage modified Hummelsheim 
procedure is to be preferred, but with the 
realization that rarely a deformed pupil and 


other permanent changes may ensue. 
409 Citizens Building (2). 


ADDENDUM 
Since this paper was submitted for publication, a 
case of muscle tropia secondary to thyrotropic dis- 
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ease has come under my care, in which the exoph- 
thalmos was so severe that orbital decompression 
was necessary. Much later, a successful attack from 
the standpoint of ocular function on the four rectus 
muscles was followed by sequelae in lesser degree 
similar to those in the case here reported. There 
were white deposits on the anterior surface of the 
lens, an irregular pupil, and eventually a sector iris 
defect. Later, it became necessary to operate again 
on one of the vertical muscles, apparently with no 
resultant involvement of the uvea. Recently, Girard 
and Neely (Agenesis of the medial rectus muscle. 
Arch. Ophth., 59:337-341 [Mar.] 1958) mentioned 
performing muscle transplantation operations on 
two adults, with attack on the four rectus muscles, 
which were followed by severe keratitis, irido- 
cyclitis, necrosis of the iris, and secondary cataract. 
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INSPECTION CLAMP FOR 
KERATOPLASTY INSTRUMENTS 
A. Benepict Rizzuti, M.D. 
Brooklyn, New York 


The margin of error in keratoplasty is 
small and to obtain a higher percentage of 
successful grafts, the following prerequisites 
should be recognized: (1) Proper selection 
of cases, (2) flawless surgical instruments, 
(3) suitable donor material. 

A recipient cornea that presents c¢ yntrolled 
inflammatory reaction, a minimal degree of 
vascularization, and a fairly healthy periph- 
ery is known to give better results in cor- 
neal transplantation. 

Minute attention to details as it pertetms 
to the use of ultrasharp instruments cannot 
be overstressed. The trephine, the corneal 


scissors, and the corneal needle rate respec- 


tively in importance. Their cutting edges 
should be flawless and they must be care- 
fully examined under the low-power micro- 
scope for defects before attempting any 
keratoplasty. 

The donor eye gives the best results when 
removed within two hours after death, and 


Fig. 1 (Rizzuti). Both sides of the instrument 
clamp used for instrument inspection. 
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Fig. 2 (Rizzuti). Inspection clamp set up for 
study of donor eye and keratoplasty instruments. 


Fig. 3 (Rizzuti). Inspection clamp holding donor 
eye for slitlamp examination. 
immediately placed in the proper moisture 
chamber which is refrigerated at 3-4°C. 
When feasible, the cornea should be used for 
grafting preferably within 48 hours. Before 
attempting keratoplasty it is imperative that 
a careful slitlamp study be conducted. The 
cornea should be discarded if it presents 
marked structural deformities, stromal infil- 
tration, and endothelial changes ( Fuchs’ 
dystrophy) or precipitates. Tumors of the 
anterior ocular segment make clear corneas 
unusable. Eyes are acceptable, however, that 
show denuded epithelium or a moderate stri- 
ate keratitis (edema) as a result of refriger- 

ation. 

To inspect keratoplasty instruments and 
for slitlamp study of donor eyes, a special 
instrument clamp has been devised.* It con- 


* This instrument may be obtained from the Storz 
Instrument Company, 4570 Audubon Avenue, Saint 
Louis 10, Missouri. 
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sists of a base that can be clamped to any 
current model slitlamp and has two exten- 
sion arms that are movable on universal ball 
joints. One arm has an alligator clasp for 
holding a keratoplasty trephine, scissors, and 
so forth, for inspection under the low-power 
Any defects of the cutting 
edges can be easily detected. The second ex- 


micre scope. 


tension arm has an open circular flexible 
ring to support the neck of a small glass- 
jar moisture chamber containing the donor 
eye. Microscopic examination of the cornea 
is thereby easily accomplished with this par- 
ticular instrument “set up.”? 

160 Henry Street (1). 


t Used in Corneal Clinic, Brooklyn Eye and Ear 
Hospital 


LAMELLAR KERATOPLASTY* 


FoR TRAUMATIC NECROTIZING 
PERFORATION 


CORNEAL 


MERRILL Grayson, M.D. 
Indianapolis, Indiana 


Patients with perforated corneal ulcers 
now may be able to obtain a serviceable eye 
through either lamellar or penetrating kera- 
toplasty. Before this was possible, many lost 
eyes as a result of panophthalmitis, endoph- 
thalmitis, complicating secondary 
glaucoma. Those eyes not lost exhibited 
dense scars and were optically and aesthet- 


and/or 


ically poor. 

Lamellar keratoplasty is technically safer 
and seems preferable to penetrating kerato- 
plasty in children, monocular cases, aphakia, 
nystagmus, superficial opacities of the cor- 
nea, recurrent ulcerations of the cornea, such 
as herpetic ulcers, dystrophies, and desce- 
metocele, and in extremely “nervous” per- 
sons who may be difficult to control post- 


* From the Department of Ophthalmology, Indi- 
ana University School of Medicine. 
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operatively. It is generally known, of course, 
that the visual-optical results are not so dra- 
matic or satisfactory as those with penetrat- 
ing keratoplasty. Hogan,‘ Taylor,? and 
Paton® have used a penetrating keratoplasty 
for the treatment of perforated corneal ul- 
cers. However, it seemed more advisable in 
the particular instance which will be de- 
scribed to chance lamellar keratoplasty. 
There are a number of difficulties that 
are encountered in accomplishing a lamellar 
keratoplasty on a cornea that has undergone 
a necrotizing perforation. It should be em- 
phasized that a condition of this particular 
nature is a surgical emergency and requires 
judicious heroic measures. Timidity has no 
place since all is lost if a keratoplasty, either 
lamellar or penetrating, is not performed. 


CASE REPORT 


R. L., a nine-year-old white farm boy with blue 
irises, first was seen in the Ophthalmology Clinic 
of Indiana University School of Medicine on No- 
vember 7, 1957, having been brought in by his 
parents for examination of his left eye which, ac- 
cording to the obtainable history, suffered a sup- 
posedly mild injury on November 1, 1957. The in- 
citing factor, in so far as could be determined, was 
a field cocklebur on which the boy had fallen. He 
apparently received home treatment in the form of 
argyrol; the preparation and the concentration of 
this agent were undeterminable. The argyrol was 
instilled a number of times daily for one week fol- 
lowing his accident. The symptomology was con- 
fined to moderate photophobia of the left eye and to 
a redness of that eye that became noticeable to his 
deaf-mute mother 

Examination of the left eye (fig. 1) revealed a 
lesion which was essentially apical in location and 
two mm. in diameter. This lesion was whitish-yellow 
in color and extended deep into the corneal stroma 
and was surrounded by a faintly visible halo of 
infiltration which was made out by examination with 
the biomicroscope. In addition to the central lesion 
there was a moderate epithelial imbibition noted. On 
the first examination this necrotic mass was con- 
tinuous with the normal plane of the cornea ex- 
ternally. It was the opinion of the staff that this 
was a corneal abscess of undetermined etiology, 
initially traumatic in nature which became second- 
arily infected. Examination of his right eye did not 
reveal any pathology. Accordingly, the boy was ad- 
mitted to the James W. Riley Hospital. 

Cultures revealed gram-positive cocci in pairs 
sensitive to penicillin and Chloromycetin. The boy 
was treated with subconjunctival injections of peni- 
cillin and systemic Chloromycetin (200 mg. every 


Fig. 1 (Grayson). Appearance of the left eye 
on admission to the hospital. The central necrotic 
mass extended through all layers of the cornea, This 
area became enlarged while the patient was in 
the hospital. 


six hours). One-percent atropine and 10 percent 
Neo-synephrine drops were used for mydriasis 

On November 14, 1957, it was noted on bio- 
microscopic examination that the apical area of 
the cornea was bulging slightly and it was now 
thought that a descemetocele was present. Diamox 
(125 mg. every six hours) was aded to the medical 
regime. The systemic Chloromycetin and subcon- 
junctival injections were not visibly aiding the cor- 
neal ulcer, and the patient was becoming increas- 
ingly more uncomfortable and exhibited intensive 
photophobia of the left eye, with some question of 
sympathizing irritation of the right eye. 

In view of the poor response to chemotherapy, a 
mycotic infection of the cornea was suspected but 
this was not substantiated by cultures and smears. 

On November 20, 1957, a hypopyon was noted 
for the first time and this extended 0.5 mm. above 
the limbus. The hypopyon, however, disappeared 
before the surgery was performed 

Retrogression slowly but surely was accelerated, 
and it was decided, on December 3, 1957, in this 
apparently almost hopeless situation, to resort to 
very limited and localized curettage of the affected 
corneal area. However, this resulted in a perforation 
of the cornea and a collapse of the anterior chamber. 
\ central 6-0 black silk suture was inserted in an 
effort to close the aperture. The suture extended 
from 5- to 11-o’clock and just crossed the borders 
of the perforation. 

A lamellar keratoplasty. was decided upon as the 
operation of choice. The eye being soft presented a 
difficult problem in outlining the six-mm. lamellar 
graft. However, this was done as best I could with 
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Fig. 2 (Grayson). Result of lamellar keratoplasty. 
The posterior opacity is in the deep layers of the 
cornea. This is becoming less dense 


fluorescein, and a lamellar resection approximating 
three quarters of the thickness of the cornea was 
dissected. The graft bed was irrigated with normal 
saline in hope of releasing some of the central ne- 
crotic coagulum. The deepest layers of the cornea 
showed some of the infiltration still present. The 
donor graft was applied to the recipient site and 
was sutured with eight interrupted 6-0 black silk 
appositional sutures. An attempt to instil air into 
the anterior chamber failed due to the softness of 
the globe. 

Sulymyd ophthalmic drops and one-percent atro- 
pine were instilled in the eye. A bilateral patch was 
applied and the patient returned to the ward in good 
condition. Very little hope was held out for this eye 
since it went through such an extreme inflammatory 
reaction and insult before keratoplasty. The observa- 
tional delay in performing the keratoplasty may 
have contributed to this reaction. 

Postoperatively the chamber began to reform in 
two days, and on the 12th postoperative day the 
sutures were removed, The patient experienced 
steady improvement with corresponding diminution 
of the reaction in the eye and increase in the visual 
acuity. During the postoperative period 1.5-percent 


hydrocortisone ophthalmic, one-percent atropine, and 
0.5-percent acromycin drops were used with each 
dressing. The graft remained clear all through this 
period. The patient was discharged on December 23, 
1957, to the out-patient department clinic where he 
was seen at increasingly longer intervals. 

On April 22, 1958, the vision in this eye was 
20/70 without correction, Some vascularization was 
noted in the recipient cornea. The influx of blood 
vessels stopped at the adjoining line between the 
donor and recipient cornea. The deep opacity that 
was seen in the remaining layers of the cornea is 
still present (fig. 2) and the donor cornea surround- 
ing the original area of the perforation is completely 
clear. 

It is encouraging to observe that the deep opacity 
is becoming less dense. On August 8, 1958, the pa- 
tient was again seen in the out-patient department 
and a fairly marked decrease in the vascularization 
of the lamellar bed was noted; however, the visual 
acuity remained the same. 


The main desire at the time was to save 
the eye by closing the dehiscence in the cen- 
ter of the cornea; in other words, | wanted 
to plug the dike and then at some future date 
do a perforating keratoplasty. In view of 
the better-than-hoped-for result as described 
in this report it seems unlikely that it will 
be done. 


CONCLUSION 


A case is presented wherein a secondarily 
infected central corneal perforation in a 
child was treated with a lamellar kerato- 
plasty. It is suggested that lamellar kerato- 
plasty be employed instead of the penetrat- 


ing type in cases in which the penetrating 


procedure is considered too hazardous. 
1100 West Michigan Street (7). 
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SUTURE MARKER 
FOR KERATOPLASTY* 


RAMON Castroviejo, M.D. 
New York 


In circular keratoplasty the exact place- 
ment of sutures is essential in order to in- 
sure perfect coaptation of the edges of the 
graft with the incision in the recipient eye. 
I have devised an instrument for marking 
exactly corresponding points in the graft 
and in the host cornea so that the first three 
sutures can be correctly placed, 

The new marker’ (fig. 1) is composed of 
three points (B) which can be opened or 
closed by rotating a screw (A). Simple 
pressure of the points against the cornea 
leaves marks which can be made more easily 
visible by a staining solution such as flu- 
orescein, methylene blue, or gentian violet. 
Grooves extending along the arms to the 
points (fig. 2-B) can be loaded with the 
stain so that it is deposited as the points 
touch the cornea, leaving clearly marked pin- 
point stains. One of the arms has been 
notched for identification so that it can be 
placed in a corresponding position in the 
donor and recipient eye. 

The instrument is used as follows: 

The area to be excised from the recipient 
eye is first marked with the trephine but 
without penetrating the cornea. Second, the 
marker is opened so that the points will 
make three marks one millimeter outside the 
outlined circle (fig. 3). The points are then 
adjusted to mark one mm. inside the tre- 
phine mark on the donor eye, also before 
perforating the cornea. The notched arm is 
placed in the same position in the donor and 


* From the Department of Ophthalmology of St. 
Vincent’s Hospital, New York, The New York Eye 
and Ear Infirmary, and The New York University 
Post-Graduate Medical School. Presented before the 
Section on Ophthalmology of the New York Acad- 
emy of Medicine, December 16, 1957, and before 
the American Ophthalmological Society, White Sul- 
phur Springs, West Virginia, May 29, 1958. 

+ This instrument is manufactured by Storz In- 
strument Company, 4570 Audubon Avenue, Saint 
Louis 10, Missouri. 


Fig. 1 (Castroviejo), Suture marker 
for keratoplasty. 


Fig. 2 (Castroviejo). Detail of 
the points of the marker. 


host cornea, for example, at the 12-o’clock 
position, Temporary 6-0 silk tract sutures 
may be placed in both the graft and host 
eye to improve visibility of the points. This 
method is especially useful if the epithelium 
of the cornea is macerated so that the stained 
mark is not clear. Whether the keratoplasty 
is to be lamellar or full thickness, the cut- 
ting of the graft and the dissection of the 
host window are then completed, and the 
graft sutured in position with the permanent 
stitches placed through corresponding marks 
on the graft and recipient cornea. Additional 
stitches are then placed to complete the 
border-to-border suture of the graft into 
the bed. 
9 East 91st Street (28). 


} t 


Fig. 3 (Castroviejo). Hlustrating the position of 
the marks in the eye of the recipient and in the 
graft. 
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THE USE OF AN ASPHERIC 
LENS FOR INDIRECT 
OPHTHALMOSCOPY* 


Rosert E. Curistensen, M.D. 
Saint Louis, Missouri 


The development of the American Opti- 
cal-Schepens binocular indirect ophthalmo- 
scope has revived the use of indirect ophthal- 
moscopy in this country." Much of the in- 
creased success rate of present-day retinal 
detachment surgery can be attributed to the 
more accurate localization of lesions made 
possible by this instrument. 

Unfortunately, the lenses supplied with 
the American Optical-Schepens scope have 
some shortcomings. For example, although 
the 14-diopter lens is useful for the observa- 
tion of minute fundus details, it is not com- 
fortable for routine use. This is because of 
its long focal length which necessitates hold- 
ing the lens at an awkward distance from the 
eye. The 20-diopter lens supplied for rou- 
tine use has a quite limited clear field. Fur- 
thermore, both the earlier planoconvex and 
the more recent biconvex models of this lens 
have bothersome peripheral distortion due 
to spherical aberration. None of the men- 
tioned disadvantages detract from the use- 
fulness of the ophthalmoscope, but they 
make mastery of technique more difficult 
than it need be. 

A desire to find a better lens for indirect 
ophthalmoscopy prompted this study. The 
use of an aspheric lens seemed worth in- 
vestigating. Volk suggested in a recent dis- 
cussion of the conoid principle that conoid 
lenses could be useful for indirect ophthal- 
moscopy.* Several aspheric lenses are now 
commercially available. For clinical trial we 
chose a 20-diopter Plasta aspheric cataract 


*From the Retina Clinic of the Department of 
Ophthalmology, Washington University School of 
Medicine. This research was supported by a grant 
from The National Society for the Prevention of 
Blindness, Inc., 1790 Broadway, New York. 

Grateful acknowledgment is made to Francisco 
Rodriguez Vasquez, M.D., and Mr. J. Louis Steven- 
son for their help in this study. 
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Fig. 1 (Christensen). The larger lens (above) is 
an aspheric $227R lens. The smaller lens (below), 
a spheric Schepens lens. 


reader usually prescribed for low-vision pa- 
tients.’ This was modified by cutting off the 
quadriped-ring base, which left a large di- 
ameter (50 mm.) round lens in a 14-mm. 
wide plastic ring. The lens was light and 
easily held, and had excellent optical quali- 
ties. In comparison to the standard Ameri 
can Optical lens there was minimal periph- 
eral distortion even though the lens diameter 
was 10 mm. greater. This yielded a much 

* Made by Combined Optical Industries Limited, 
Plasta Works, Bath Road, Slough, and available 
through the McLeod Optical Company, Inc., Provi 
dence, Rhode Island. 
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larger, clearer field, which afforded better 
and more rapid orientation. Also, the mag- 
nification was greater with the plastic lens 
(because of a difference in the lens base 
curves ). 

A 20-diopter Volk concoid lens of 40-mm. 
diameter was tried clinically and was also 
excellent. It had the one advantage of being 
glass rather than the more easily scratched 
plastic. However, we favored the Plasta lens 
because of its larger diameter and conse- 
quent larger field, lighter weight, greater 
magnification, and much lower cost. 

The problem of view distortion in the 
peripheral retina is not solved and is par- 
tially a consequence of the physiologic pe- 
ripheral flattening of the cornea. This astig- 
matic effect induced during oblique gaze can- 
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not be overcome by any lens (other than a 
corneal contact lens perhaps), but is de- 
creased when an aspheric rather than the 
usual spherical lens is used. This is particu- 
larly evident in the area of the ora serrata. 
SUMMARY 

The use of an aspheric plastic 20-diopter 
lens in indirect ophthalmoscopy offers sig- 
nificant advantages over those presently sup- 


plied with the Schepens scope. 
640 South Kingshighway (10). 


ADDENDUM 


Since acceptance of this article for publication, 
the Plasta lens has been modified and improved 
Model S277R, 40 mm. in diameter and mounted in 
a black plastic ring holder, is now available from 
McLeod Optical Company, Providence, Rhode 
Island. 
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A METHOD OF 
INDIRECT OPHTHALMOSCOPY* 


Joserpn Ampur, M.D. 
Philadelphia, Pennsylvania 


There has been much recent discussion 
detailing the advantages of the Schepens 
binocular indirect ophthalmoscope.*’ Among 
the advantages listed are: (1) Greater pene- 
tration through hazy media; (2) larger 
field of view at the expense of magnification, 
thereby permitting ready understanding of 
over-all relationships in fundus pathology 
and a view of the ora serrata;* (3) bril- 
liance of illumination enabling one to see 
details of small luminescent retinal tears; 
(4) depth perception due to the binocular 
vision of the instrument. 

Among the binocular ophthalmoscope’s 
disadvantages are: (1) Time is required to 
achieve proficiency in its use; (2) its size 
makes it cumbersome to carry and compli- 


* From the Wills Eye Hospital. 


A new ophthalmoscope demonstration. Tr. Am. Acad. Ophth., 51:298-301, 1947. 
> Volk, D.: Conoid refracting surfaces and conoid lenses. Am. J. Ophth., 46:86-95 (July Pt. IT) 1958. 


cated for ready usage, since it requires a 
wall source of current; (3) it is moderately 
expensive for the resident or beginning prac- 
titioner ; (4) the image is inverted; (5) the 
bright light, causing photophobia, is distres- 
sing to the average patient. 

Most of us readily admit the superiority 
of the Schepens ophthalmoscope over older 
methods of indirect ophthalmoscopy and we 
are anxious to popularize its usage. How- 
ever, because of the disadvantages already 
listed, many practitioners have omitted in- 
direct ophthalmoscopy from their armamen- 
tarium. 

This omission can readily be remedied by 
a combination of the old method of indirect 
ophthalmoscopy with the new direct ophthal- 
moscope with which most of us are familiar. 
The combined method suggested by this 
paper has been known for years, as sug- 
gested by Bell, Berens, and Langdon ;** 
However, many of us neglect its use. 

In this procedure, the examiner uses the 
light source from the ordinary direct oph- 
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thalmoscope, either battery or electric, held 
about one meter from the patient. He places 
the desired plus sphere (anywhere from 
plus 10 to plus 25 diopters) about six cm. 
from the patient's eye. This produces a real, 
lowly magnified but inverted image of the 
fundus between the convex lens and the ex- 
aminer and allows for an easily seen wide 
scanning view of the fundus, very similar 
to that seen with the Schepens binocular in- 
direct ophthalmoscope. The examiner may 
aid his accommodation by placing a plus 1.0 
to plus 3.0D. sph. before his eye in the di- 
rect ophthalmoscope head. 


1. Havener, W. H.: 
2. Schepens, C. 

3. Bell, W. O.: 
4. Berens, C.: 


A “TUBO-STAT’* 


To FACILITATE HANDLING OF TUBING IN 
SCLERAL BUCKLING PROCEDURES 


L, Lewis, M.D. 
Hempstead, New York 


As the scleral buckling operation is being 
performed with greater frequency in most 
of the major ophthalmologic centers, new 
instruments are being devised and old ones 
modified to facilitate this somewhat in- 
volved and lengthy procedure. At 
the passing of the polyethylene tubing be- 
neath the sutures is clumsy and awkward 


present 


and may result in damage to the tube or un- 
necessary trauma to the eye. 

An astonishingly simple instrument for 
handling tubes of any size is easily made by 
drilling a hole in the end of a mosquito 
hemostat (fig. 1). The drill sizes which cor- 
relate with the most frequently used tube 
sizes are shown in Table 1. 

The tubing may be firmly gripped with- 


Ear, and Throat 


*From the Manhattan Eye, 


Hospital. 
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This combined method is quick, con- 
venient, and inexpensive. Very little time is 
required to gain proficiency in its use and 
the light is not strong enough to cause photo- 
phobia in the average patient. However, the 
bright light source and binocular image of 
the Schepens scope still have admitted su- 
periority. 

The method described should enable every 
practitioner to include indirect ophthalmo- 
scopic examination of the fundus as part of 
his routine examination. 


1601 Spring Garden Street (30). 


out injuring it and passed under each of the 
mattress sutures. Using two of the “tubo- 
stats” juxtaposition of the ends of the en- 


> 


Fig. 1 (Lewis). A “tubo-stat.” 
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TABLE 1 
INTRAMEDIC TUBING 
(Clay Adams) 


Outside Diameter 
(inches) 


Inside Diameter 
(inches) 
| 


Number 


0.082 
0.075! 
0.067 
0.0508 
0.038 


205 
200 
190 
90 
50 


0.062 
0.055 
0.047 
0.034 
0.023 


' Usually used for sleeve. 
? Usually used for encircling tube. 


circling tube is achieved, relieving all tension 
on the 2-0 silk suture so that tying is greatly 
facilitated. Adjustment of the tubing to its 
final position is simpler with this instru- 
ment, and the protective sleeve can be moved 
into place with relative ease. 

I have also prepared one of these “tubo- 
stats” for holding and passing the very fine 
plastic tubing used in repair of the lacrimal 
canaliculi and find it quite useful. 

131 Fulton Avenue. 


A SCANNING PUPILLOMETER* 


Litt1aAN S. Kumnick, Pu.D. 
New York 


INTRODUCTION 


The pupillometer is an instrument for 
measuring the response of the pupil of the 
eye, the amount of contraction or dilation, 
and the dynamics of these responses rela- 
tive to a host of physiologic, psychologic, 
and pharmacologic stimuli. The need for a 
completely automatic system for measuring, 
computing, and storing the myriad of data 
gathered during the course of research has 
led to the development of the electronic 
scanning pupillometer. By producing, in 
stantaneously, a continuous graphic record 
of pupil diameter, it eliminates the laborious, 


* From the Lenox Hill Hospital. This investiga 
tion was supported by a research grant, B-991, from 
the National Institute of Neurological 
and Blindness, National Institutes of Health, Public 
Health Service. 
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time-consuming work of frame-by-frame 
measurement and plotting required by pre- 
vious methods employing motion picture 
techniques. Often, the graphic 
curve is not needed, and the data are directly 
of the 


graphic record serving mainly as a visual 


response 


reduced to parameters interest, 
guide to the selection of the desired epochs. 
Here, the advantages of automatic data re- 
duction are invaluable. The development of 
an accurate, versatile scanning pupillometer 
has been the first step toward the produc- 
tion of the completely automatic instrument. 

A working model of the pupillometer has 
been built and installed in the Ophthalmo- 
logical Department at Lenox Hill Hospital, 
New York.? Utilizing an infrared scanning 
system, the pupillometer measures instan- 
taneous changes in pupil diameter and re- 
cords them as a continuous graph on a chart 
recorder. 


PERFORMANCE 


The present instrument has shown itself 
capable of producing faithful recordings of 
pupil responses. Briefly, the instrument is 
capable of: (1) measuring pupil diameter 
in the range 0.5 to 10 mm. with an ac- 
curacy of +0.1 mm.; (2) providing a con- 
tinuous chart record of the dynamic re- 
sponse over a range of zero to two cycles per 
second (limit imposed by recorder), other- 
wise, zero to eight cps at a linear chart speed 
of one inch per second; and (3) storing the 
data in analog form on 0.25-inch magnetic 
tape. 

In addition, a number of desirable fea- 
tures have been incorporated in the present 
include: (1) 
variable control of the intensity of the stim- 


design. These continuously 


ulus light from a maximum of nine foot 


candles; (2) automatic control of the stim- 


* The apparatus was especially constructed and 
engineered by the Airborne Instruments Laboratory, 
Inc., Mineola, New York, under the direction of 
Walter E. Tolles, chief, Department of Medical 
and Biological Physics, for Lillian S. Kumnick, 
Ph.D., as the principal investigator in pupillographic 
studies. 
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tion levels detected by the infrared scanner. 
Consequently, tests were performed on 30 
subjects, 19 with blue eyes, to determine 


the range of iris-to-pupil absorption ratios 


that might be encountered in practice. The 


results of these tests are shown in Table 1. 


Most blue-eyed subjects had absorption 


ratios in the range 80 to 85 percent, while a 


few showed absorption ratios as high as 90 


to 95 percent. Most brown-eyed subjects had 


ratios below 80 percent. 


SPECIAL ADDITIONAL FEATURES 


In order to accommodate a wide range of 
absorption ratios, a special discriminator 


Fig. 1 (Kumnick). Scanning pupillometer. 


system was devised. The present instrument 


contains an adjustable control which when 


ulus epoch cycle, with “on” and “off” times 


continuously adjustable from 0.1 to 10 sec- se 
“off’; to be made even when the iris-pupil ab- 


properly set will enable precise recordings 


onds “on,” and 0.2 to 20 seconds 
(3) precision focusing and positioning of 
the optical system to within 0.001 inch; (4) 


sorption ratio is as high as 95 percent. Since 


proper adjustment of the control is critical, 


a special oscillographic monitoring system 


a unique system for insuring stability of the 


was built which enables the operator to de- 


head position without the use of head clamps 


termine visually when the point of optimum 


or bite bars, thus affording the subject a 


adjustment has been achieved. 


high degree of comfort; and (5) visual 


The present machine uses a silent elec- 


monitoring of the electrical signal to insure 
absolute adjustment and alignment of the 


tronic timer for control of the stimulus 


epoch. The electronic timer replaces the orig 


scanning system. 


inal electromechanical unit which generated 


PRELIMINARY TESTS excessive audible noise. This noise proved to 


be a source of unwanted psychologic stimu- 


Preliminary tests indicated that the ability 
of the pupillometer to produce faithful rec- 
ords of pupil diameter is related to the dif- cme 


ference between the pupil and iris absorp- = — 
TABLE 1 = 


lation. 


RESULTS OF IRIS-TO-PUPIL ABSORPTION ? 
RATIO 


Iris/Pupil © of Brown- ©, of Blue- 


0.51 to 0.55 9.1 + 


Absorption Ratio Eyed Subjects Eyed Subjects 
0.61 to 0.65 9.1 2 
0.66 to 0.70 27.3 
0.71 to 0.75 9.1 + 
0.76 to 0.80 27.3 10.5 = 
0.81 to 0.85 18.1 68.4 TIME IN G5 SECOND 
0.86 to 0.90 10.5 
0.91 to 0.95 5.3 Fig. 2 (Kumnick). A continuous graphic record 


(reading from right to left) of pupil diameter ob- 
100% 100% tained by means of the scanning pupillometer de- 
esibed in this saper. 
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CURRENT STUDIES 

Specific preliminary experiments now in 
progress which will yield valuable results 
for planning future experimental designs 
are: 

1. Effects of intensity of stimulation on 
the dynamics of the pupillary response. 
Though the degree of contraction of a pupil 
as a function of stimulation level has been 
displayed, the response time, the rates of 
contraction, and subsequent dilation have not 
been explored. By varying the stimulus level 
over a wide range, it is expected that 
some interesting relationships between the 
strength of response and the rates of re- 
sponse and decay will appear. 

2. Effects of the stimulus cycle program 
on the dynamics of the pupillary response. 
Most workers in pupillometry have adopted 
a fairly standard regimen of stimulus dura- 
of 


these parameters are being varied and the 


tion and stimulus repetition rate. 


changes, if any, of the rates of contraction 
and dilation will be examined. 

3. A quantitative study of hippus. The 
amplitude and frequency characteristics of 
hippus are being explored as a function of 
intensity of illumination. This preliminary 
study is simple to make, and its results may 
be rewarding, perhaps to the point of using 
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the frequency-amplitude characteristics of 


hippus as a revelation of some of the neuro- 
muscular responses to systemic or pharma- 
cologic influences. 

Two clinical studies on pupillography in 
demyelinating diseases and in macular dis- 
eases are now being made. Data on normal 
people of various age groups which will 
serve as controls are also being collected. 


FUTURE PLANS 

The next step in this project is the com- 
pletion of the design and construction of the 
automatic data processing equipment which 
is an important and necessary adjunct to 
this method in order to eliminate the present 
time-consuming and laborious measurement 
and plotting of data. 

The apparatus planned represents such a 
the 
methods of pupillography that it should make 


fundamental departure from present 
it a practical source of important informa- 
tion, not now available, for many medical 
specialties and disciplines and for experi- 
mental studies, as well as for the studies 
planned for this project. New lines of in- 
vestigation may be opened and new hypoth- 
eses developed which may be tested. 


601 West 115th Street (25). 
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SOCIETY PROCEEDINGS 


Edited by Donatp J. Lyte, M.D. 


MADRID 
OPHTHALMOLOGICAL 
SOCIETY 
May 28, 1958 


Dr. ARJONA, presiding 


OPERATIONS FOR RETINAL DETACHMENT 


Dr. Marin Amat referred to seven very 
complicated of detachment 
which he had presented before the French 
1955. These 


cases had been favorably treated with sur- 


cases retinal 


Ophthalmological Society in 


face diathermy and evacuation of subretinal 
fluid. Neither total nor partial scleral resec- 
tion, as recommended by Lindner and Pau- 
fique and Hugonnier, had been used. Dr. 
Amat considered three factors of primary 
importance in the surgery of detachment: 

1. Total evacuation of subretinal fluid. 

? 


2. Shrinkage of the ocular walls to dis- 
lodge the choroid toward the retina. 

3. Production of an inflammatory reaction 
in the choroid so that it would adhere to the 
retina. 

The second factor may be attained by the 
use of poliviol tubing according to Custo- 
dius; a tube of polyethylene according to 
Schepens ; pieces of resected sclera, accord- 
ing to Chamblin and Rubner. These tech- 
niques are, however, time consuming and 
occasionally complicated by rupture of the 
choroid, intraocular hemorrhages, staph- 
yloma, foreign-body reaction, and diplopia 
due to muscle adhesions. Instead of these 
techniques, diathermy should be used more 
frequently. 

Dr. 


the importance of diathermy and favored the 


Discussion BaRTOLOZZI emphasized 
use of air and vitreous to force the choroid 
back into place. He is against the use of for- 
eign-body material for he believes the eye 
cannot tolerate it. He has used a modified 


Arruga technique, suturing through 


the 
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sclera a fewer number of times. He believes 
diathermy d6ver more than three quadrants is 
a dangerous procedure. 

Dr. ARJONA agreed with Dr. Amat but 
prefers to use scleral resection with dia- 
thermy in very bad cases. 

In reply Dr. Amat said that he prefers the 
use of diathermy and pointed out that the 
Lindner scleral resection has been replaced 
by the Paufique and Hugonnier technique. 
He disproves the use of foreign-body im- 
plants, having observed the deleterious effects 
of the Ridley lens and of nasolacrimal tubes. 
In his opinion, Strampelli’s lenses have yet 
to be judged. Michiels has reported on tend- 
encies to extrude such implants, as well as 
acrylic, in detachment cases and there have 
been reports of intolerance to such materials. 

In Dr. Amat’s opinion, air injection into 
the vitreous is not sufficient to push the cho- 
roid against the retina because air reabsorbs 
rapidly and it is not always possible to deter- 
mine whether the air has leaked through the 
tear. Arruga’s operation of constricting the 
globe by encircling it with sutures does not 
accomplish its purpose for the globe will 
recover its normal form. Dr. Amat feels that 
the good results obtained by Arruga’s method 
have been due to the release of subretinal 
fluid and the use of diathermy rather than to 
the shortening produced by sutures. 

Olga Ferrer, 
Translator. 


MEMPHIS EYE 
EAR, NOSE AND THROAT 
SOCIETY 


MACULAR EXUDATES 


Dr. Marcaret A. HALte presented C. A., 
a 28-year-old white man first seen for a 
routine refraction on October 31, 1957, with 


the chief complaint of his vision getting dim. 
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He had noticed a blur in front of his left eye 
September 15, 1957, after driving. His vi- 
sion was R.E., 20/15; L.E., 20/20. After 
cycloplegic refraction he was found to have 
compound hyperopic astigmatism: R.E., 
+1.75D. sph. +0.5D. cyl. ax. 100° = 
20/15; L.E., +2.5D. sph. > +0.5D. cyl. ax. 
60° = 20/15. Fundi were normal. 

He presented himself again November 19, 
1957, complaining of a blur in the left eye. 
At this time there were several small hard 
exudates in the macular region, right eye, 
and the left eye showed swelling (retinal 
edema ) in the macular area. Fields were nor- 
mal. All laboratory tests, X-ray studies, den- 
tal and physical examinations were normal. 
On November 26th, he was started on Meti- 
corten, and continued on this for four weeks, 
gradually cutting the dose the last two weeks. 
His fundus was completely clear December 
21, 1957. On December 31, 1957, he had 
some retinal edema centrally in the right eye, 
he had three small hard exudates in the left 
macular area. He was again started on Meti- 
corten and Chloromycetin. January 7, 1958, 
there was one new exudate in the right eye, 
the left eye showed beginning pigmentation 
his most recent visit, 
20/25 —1. 


Fundus examination shows one exudate in 


of the exudates. At 
vision was R.E., 20/15; L.E., 


right eye but retinal edema still persists. The 
left eye shows new exudate near the inferior 
temporal vein. The central area shows healed 


choroiditis. 


PERIPHERAL RETINAL HEMORRHAGE 


Dr. Arice R. 
year-old Negress, first seen in John Gaston 
1953, at the age of 10 


Deutscu presented a 15- 


clinic in October, 


years. At this time her vision was 5/200 in 


each eye with J& near vision. There were 
bilateral 
peared to be organizing. There was no his- 


vitreous hemorrhages which ap 
tory of past visual disturbance. 

She had been premature at birth in John 
Gaston Hospital, with the birth weight of 
four pounds three ounces. She received no 
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oxygen and had a negative Kahn at the time. 
She had whooping cough and measles in 
childhood. The family history was noncon- 
tributory. 

The girl was admitted to the hospital. 
There was slight anemia (RBC: 3.5 mil- 
lion; Hgb, 12 gm. percent). Complete work- 
up for granulomatous diseases showed only 
the following positive findings: PPD #2- 
1+; typhoid agglutination positive 1-80, 
bleeding and clotting time and thrombocytes 
were normal. 

Within two weeks vision had improved to 
20/50 and J2. Large vitreous floaters were 
present, particularly in the temporal portion 
of each eye. The right eye had much scar 
tissue and a large band extending superiorly 
from the disc. The left eye had a hemorrhage 
below the macula. 

The patient failed to keep her appointment 
and was not seen again until three years later 
in July, 1956, when she was referred by a 
school nurse because of poor vision. The vi- 
sion at this time was: O.D., counting fingers 
at two feet; O.S., 20/30+2 and J1 with a 

6.0D. sph. > +2.0D. cyl. ax. 85°. 

In April, 1957, the right eye suddenly be- 
came intermittently painful as if there were 
pressure from behind. There was moderate 
ciliary flush, posterior synechias, aqueous 
flare, and absence of any retinal reflex. The 
left eye showed pathologic alterations only in 
the retinal periphery where there were many 
small retinal and preretinal hemorrhages 
with connective-tissue formation below and 
in front of the retina. The vitreous was rela- 
tively clear. 

The patient was readmitted to the hospital. 
A complete work-up again was not signifi- 
for sickle-cell 


were negative. The process continues to be 


cant. Several preparations 
active in varying degrees on each visit. The 
patient was readmitted to the hospital on 
January 8, 1958, for further study. At pres- 
ent the visual acuity is no light perception in 
the right eye and 20/25 — 3, J1 in the left with 


correction. 


= 
. 
a 
+ 
4 


204 SOCIETY PROCEEDINGS 


The right eye has a ring-shaped posterior 
synechia with a pupillary membrane. There is 
apparent iris bombé but the eye is soft. There 
are several central faint corneal opacities, 
very superficial in the epithelium, encroach- 
ing on Bowman’s area. The vitreous is rela- 
tively clear. Just below the lower foveal mar- 
gin is a peculiar strand-shaped formation 
below the depth of the retinal vessels. The 
dise is normal. 

In the fundus periphery there is sheath- 
ing of some of the arteries and veins, ex- 
tending back behind the equator. There are 
areas of fresh small retinal and preretinal 
hemorrhages adjoining old areas of hemor- 
rhage and organization with fibrous and new- 
vessel formation extending into the vitreous. 
These areas of hemorrhages are all around 
the periphery from in front of the equator 
to as far as can be visualized. In the infero- 
temporal quadrant there is one exceptionally 
large area of fibrous tissue with new-formed 
vessels and fibrous tissue extending several 
diopters into the vitreous. 

The prognosis seems grave and it is hoped 
that a proper diagnosis and treatment can be 
established. Hannon, in the November, 1946, 
AMERICAN JOURNAL describes three cases 
with somewhat similar lesions in the retinal 


periphery due to sickle-cell disease which 


were treated with surface diathermy. In one 
case the results were excellent. The other two 
had not then been observed for a sufficient 
time. 


VISUAL RESULT AFTER GONIOTOMY 


Dr. J. Westey McKINNey reported the 
case of W. McB., aged five months, who was 
first seen on June 12, 1945, at the Eye 
Clinic of the Memphis, Eye, Ear, Nose and 
Throat Hospital. 

He had had a bilateral trephination for 
congenital glaucoma six weeks previously. 
The tension, however, was again elevated, 
and both corneas showed edema and gen- 
eralized cloudiness. Both trephination blebs 
were flat and evidently not filtering. 

Under ether anesthesia, the tension was 


found to be 30 mm. Hg (Schigtz) in each 
eye. The corneas measured 13 mm. in di- 
ameter. Goniotomy was performed, opening 
about one fourth of the angle in each eye. 
The postoperative course was uneventful. 

The child was seen again six months later. 
The corneas were clear and the tension was 
so definitely normal to fingers that he was 
not checked under anesthesia. 

He returned for check-up on December 
22, 1954, now aged nine years. Unfortu- 
nately, I did not see the child myself at this 
time, but the clinic note showed the vision to 
be: O.D. 20/20; O.S., 20/40. Tension was 
found to be: O.D., 19 mm. Hg and O.S., 
15 mm. Hg (Schietz). It was reported to 
me that the eyes seemed a little large but 
otherwise they appeared in every way nor- 
mal. 

He again returned to the clinic November 
28, 1956, now aged 11 years. His clinic note 
showed refraction to be: O.D., +0.25D. 
sph. — +0.25D. cyl. ax. 80° = 6/6; O.S., 
+0.5D. 65° = 
6/7.5—2. 

The 
13 mm. in diameter in each eye. The tension 
was: O.D., 19 mm. Hg; O.S., 20 mm. Hg 
(Schi¢tz). The fundi were normal. 

Eugene A. Vaccaro, 


sph. +0.5D. cyl. ax. 


corneas were clear and measured 


Secretary, Eye Section 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 
SECTION ON OPHTHALMOLOGY 
December 11, 1958 
Dr. Harotp G. Scuete, Chairman 
SHEATH SYN- 


SUPERIOR TENDON 


DROME OF BROWN 


OBLIQUE 


Dr. Francis Heep Apter: The syndrome 
described by Dr. Harold Brown in 1950, 
known as the superior oblique tendon sheath 
syndrome, consists in an apparent inferior 
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oblique paralysis on a congenital basis. It 
can only be distinguished from a true infer- 
ior oblique paralysis by applying the forced 
duction test. The globe cannot be passively 
rotated above the midline in the field of ac- 
tion of the inferior oblique muscle, Various 
operative procedures have been tried without 
much success. The result of these has gen- 
erally been freeing the globe so that it could 
be passively rotated upward, but in most cases 
the patient cannot voluntarily move the eyes 
in this direction any better than before opera- 
tion. 

Costenbader and Albert (Arch. Ophth., 
59:607, 1958) report a case with spontaneous 
cure. I am putting on record a similar case. 
The child, P. B., four years of age, was first 
seen September 8, 1955, with a typical pic- 
ture of a left inferior oblique paralysis. I ad- 
vised doing a forced duction test under anes- 
thesia and deciding at that time what opera- 
tive procedure to carry out, depending upon 
whether or not this was found to be a true 
Brown syndrome. This advice was not ac- 
cepted and the parents decided to do nothing 
about the condition. The child was seen again 
on May 26, 1958. No treatment had been 
The 


straight in all positions of gaze, there being 


given in the meantime. eyes were 
no sign of any left inferior oblique paralysis 
remaining. 

While it cannot be stated with certainty 


that this was a true superior oblique tendon 


sheath syndrome, it indicates that spontane- 


ous recovery is possible either in cases of 
this syndrome or inferior oblique paralysis. 
Immediate operation is therefore not indi- 
cated and, in view of the uncertain operative 
results, should probably be deferred until 


these children are older. 


ANTIBODY PRODUCTION IN RABBIT’S EYE 


Dr. Micuaet I. WotKkowicz, Dr. Joseru 
W. HaALiett, AND Dr. IrvinG H. LEopotp: 
The study of antibody formation by the uvea 
in vitro is an outgrowth of our interest 


in uveitis. Those data can influence our 


thinking in regard to the etiology of uveitis 
and our therapeutic approach. This work is 
based on previous studies made by Witmer on 
experimental uveitis, on our studies on Cx- 
reactive protein, on the work of A. Fagraeus 
and others on antibody formation and on the 
studies by Coons and his associates on anti- 
gen tracing by means of the fluorescein con- 
jugation technique. 

The laboratory method consisted in inject- 
ing a chosen antigen (standard typhoid- 
paratyphoid vaccine) intraocularly by dif- 
ferent routes and keeping the uveal fragments 
in culture media. The antibody titers of the 
successive culture tubes represent the anti- 
body activity of the given fragment. The 
uveal tissue production of antibodies could 
be further potentiated by increasing the 
antigenic concentration, 

Typhoid “H” proved to be a more stimu- 
lating antigen by forcing the uveal fragments 
to produce antibody titers above the blood 
serum level. Uveal tissue, where living cells 
were destroyed by immersion in formalin, 
showed a reserve of antibody deposits. The 
origin of those agglutinins is still uncertain. 
Further concentration of typhoid “H” sus- 
pension produced higher peaks of antibody 
titers but also earlier exhaustion. 


LENS SYSTEM FOR WATER-TO-AIR VISION IN 


SUBMERGED EYE 


T. D. Duane (by invitation): A Navy 
project required the circumvention by the 
submerged human eye of the water-to-air 
total internal reflection when placed 7.8 cm. 
from the interface separating the media. 

A lens system was developed and the rea- 
soning leading to the evolution of the final 
product, a 16-diopter planoconvex lens with 
a superimposed 52.5-diopter loupe, was pre- 
sented. With this combination of lenses, sub- 
jects were able to see through the interface 
with 6/6 acuity, a field of vision of 20 de- 
grees, and a full range of accommodation. 

William E, Krewson, 3rd, 
Clerk. 
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THE SPRING MEETINGS Association, and Chairman of the Board of 
1959 Trustees of the Association for Research in 


The 95th meeting of the American Oph- Ophthalmology. Attending the sessions were 
thalmological Society was held May 28th, 132 members and 34 guests. 
2%h, and 30th at the comfortable Homestead The papers which led to much discussion 
of Hot Springs amid intermittent Virginia dealt, for the most part, with purely clinical 
spring sunshine and showers. Derrick Vail topics. Ludwig von Sallmann and David 
presided at each of the meetings. With this Paton described a new, apparently genetic, 
office, Dr. Vail has been president of the condition in which there were sharply de- 
American Ophthalmological Society and fined vascularized plaques in the limbus 
American Academy of Ophthalmology and occurring in an isolated North Carolina 
Otolaryngology, Chairman of the Section on family clan of Indian, white, and Negro 
Ophthalmology of the American Medical origin. C. Wilbur Rucker, William P. Keefe, 
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and James W. Kernohan presented an ex- 
quisitely illustrated discussion of the patho- 
genesis of paralysis of the third cranial 
nerve. Particularly important was the varia- 
tion in position of the carotid vasculature 
and its branches about the third nerve at the 
base of the brain. 

Jenjamin Sheppard systemically studied 
the intrascleral drainage channels of the nor- 
mal rabbit eve and his findings brought forth 
a surprising amount of discussion suggesting 
that the rabbit was an unusually poor experi- 
mental animal for intraocular pressure in- 
vestigation. Angus L. MacLean and A. Ed- 
ward Maumenee discussed hemangioma of 
the choroid with particular emphasis upon 
differentiation between choroidal angioma 
and malignant melanoma. Of particular in- 
that the intra- 
caused a 


terest was the observation 


venous injection of fluorescein 
bright yellow-green fluorescence in hemangi- 
omas. 

John (Rochester) Henderson's discussion 
of expulsive choroidal hemorrhage associated 
with cataract extraction precipitated the dis- 
cussion of a series of case reports, largely 
hair-raising, in which this complication has 
occurred. A surprising number of eyes with 
useful vision were retained. F. Phinizy Cal- 
houn and William S. 


tarraquer method of extracting the dislo- 


Hagler described the 


cated lens in which a double pointed needle 
is passed through the pars plana. 

Paul A. Chandler spoke on the diagnosis 
of glaucoma occurring with a completely 
dissociated hypermature cataract and_ this 
brought forth 
Heath reported the first instance of ocular 


much discussion. Parker 
involvement in acute disseminated histiocy- 


tosis of Letterer-Siwe. The changes were 
largely isolated in the sclera and the retina. 
A number of other excellent papers were 


read and there was a greater tendency than 


in years past toward topics involving re- 


search. 

Dr. M. Elliott Randolph, chairman of the 
Committee on Prizes, in a delightful presen- 
tation made the award of the Howe Medal, 
the American Ophthalmological Society’s 


highest honor, to Ludwig von Sallmann for 
his continuous and outstanding work in both 
clinical and investigative ophthalmology dur- 
ing the past 40 years. Dr. von Sallmann was 
obviously greatly surprised and moved by 
this recognition. Sir Stewart Duke-Elder, 
one of the three honorary members of the 
society, gave an illustrated talk on “The Hos- 
pitallers of the Order of St. John at Jerusa- 
lem” with his usual urbanity and skill. 

At the annual executive session, it was 
announced that Gordon M. Bruce, who has 
edited the Transactions of the society with 
unusual sagacity and competence the past 10 
years, would be succeeded by M. Elliott 
Randolph. The editing of the Transactions, 
which contain each of the papers read at the 
meeting, plus the theses required for mem- 
bership, is a monumental editorial task and 
the appreciation of the members for the time 
and the proficiency that Dr. Bruce devoted 
to this albeit 
quately, by a rising vote of thanks. Alger- 


work was indicated, inade- 
non B. Reese, the present vice president, was 
elected president to succeed Derrick Vail. 
Edwin B. Dunphy of Boston was elected vice 
president. Maynard C. Wheeler, whose name 
has become synonymous with the American 
Ophthalmological Society and its efficient 
operation, was re-elected secretary-treasurer. 
The next meeting will be held May 16, 17, 
and 18, 1960, at the 
Springs, Colorado. 
The 108th annual scientific assembly of 


sroadmoor, Colorado 


the American Medical Association took place 
June 8th to 12th, at Atlantic City. As always, 
the meeting was a hectic miscellany of scien 
tific 
alumni reunions and visits with friends from 


papers, exhibits, television, movies, 
the Service, prematurely aging college class- 
mates, fellow interns and residents, As seems 
to be always true at this meeting, there were 
just not enough hours in the day to do every- 
thing one wished. Drug houses, instrument 
makers and publishers had their usual attrac- 
tive displays, and there was no shortage of 
enticingly distributed soft drinks, decaffein- 
ized coffee, sugarless confections and the 
like. The scientific exhibits reflected the re- 
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markable increase in medical research in all 
fields. As usual the teaching and research ex- 
hibits permitted the opthalmologists to be- 
come familiar in a most rapid and painless 
manner with the techniques and advances in 
related fields. 

There were 14 exhibits from the Section 
on Ophthalmology. These varied so much 
in subject matter and manner of presentation, 
that it is nearly impossible to state which 
was the most interesting. However, the sec- 
tions’ exhibits were among the best ever pre- 
sented. The most important role of these ex- 
hibits would appear to be in permitting fel- 
low physicians to learn the problems of clini- 
cal ophthalmology and the trends in oph- 
thalmic research. There is no other national 
meeting at which this can be accomplished. 

The exhibit of Gilbert Baum and Ivan 
Greenwood of the Veterans Administration 
Hospital, Bronx, New York, “Application of 
ultrasonic locating techniques to ophthalmol- 
ogy,” was awarded the Certificate of Merit 
and, with it, the prize of $250.00 of the Sec- 
tion on Ophthalmology for the best exhibit. 
Honorable mention was awarded to Mansour 
F. Armaly of the State University of Iowa, 
at lowa City, for the exhibit, “Intraocular 
effects of cat: 
Morphology and fluid dynamics,” and to 
Theodore Wanko of the National Institutes 
of Health, Bethesda, Maryland for the ex- 
hibit, “The crystalline lens: Electron micro- 
scopic investigation of the normal fine struc- 


parasympathetics in the 


ture and of experimentally induced cata- 
racts.” 

The section met at the Ambassador hotel 
during the last three days of the meeting 
under the chairmanship of Frank B. Walsh 
of Baltimore. The program, as always, cov- 
ered a wide variety of clinical subjects. The 
final session consisted entirely of papers on 
the topic dearest to the chairman's heart, 
neuro-ophthalmology. The invited foreign 
guest was Prof. S. P. Meadows of Queen’s 
Square, London, who spoke on midbrain 
lesions. The guest-of-honor was Paul C. 
Bucy of Chicago, who discussed tumors of 
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the brainstem with emphasis upon the ocular 
findings. The chairman spoke engagingly of 
the new medical school program at Johns 
Hopkins designed to accelerate the training 
of physicians. 

The section awarded its prize of $250.00 
for the best presentation to Thomas P. 
Kearns, Robert M. Salassa, James W. Kern 
ohan, and Collin S. MacCarty of Rochester, 
Minnesota, who discussed the ocular mani- 
festations of pituitary tumor in Cushing's 
syndrome. In a series of 120 patients with 
Cushing’s syndrome, 12 had a_ pituitary 
tumor which was more active in causing 
visual field defects and oculomotor nerve 
palsy than in those patients who did not have 
the co-existing syndrome. 

At the annual business meeting the Medal 
of-Honor of the section for distinguished 
service to ophthalmology was awarded to 
Francis Heed Adler of Philadelphia for his 
many contributions as an_ investigator, 
writer, editor, and teacher. Dr. Adler, in his 
acceptance, graciously compared himself to 
a Boswell responsible only for recording the 
sayings and doings of the many Johnsons in 
American ophthalmology. 

Harold G. Scheie was elected chairman of 
the section. For the past six years Dr. Scheie 
has provided outstandingly able leadership 
as secretary of the section and has estab- 
lished a resourceful program committee so 
that the program this year was selected from 
over 60 papers. He was succeeded as secre- 
tary by Henry Freeman Allen of Boston. 
Phillip Meriwether Lewis of Memphis, vice 
chairman, was succeeded by Paul A. Chand- 
ler of Boston. Renamed to their posts were 
Ralph O. Rychener of Memphis and W. 
Harold Morrison of Omaha as delegate and 
alternate delegate from the section to the 
House of Delegates of the American Medi- 
cal Association, and Frank W. Newell as 
representative to the Scientific Exhibit. The 
next annual meeting of the American Medical 
Association will be held in Miami Beach 
June 13 to 17, 1960. 

The 28th meeting of the Association for 
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Research was held in conjunction with the 
section meeting under the chairmanship of 
Hunter H. Romaine of New York City. A 
wide variety of papers was presented, cov- 
ering nearly every aspect of experimental 
ophthalmology, with information presented 
on microscopy, hypersensitivity, biochem- 
istry of the cornea, lens, aqueous humor, 
electroretinography, pupillography, and 
neuro-ophthalmology. 

Prof. Hans Goldmann of Berne, Switzer- 
land, received the Proctor Medal of the As- 
sociation for his continued and valuable con- 
tributions to research and clinical ophthal- 
mology over a many-year span. He spoke on 
basic problems of glaucoma and emphasized 
the importance of the outflow mechanism. 

The Friedenwald award was given to 
Werner K. Noell for his many contributions 
to basic ophthalmology, particularly his 
studies on the nature of the visual impulse. 
Each of the recipients spoke briefly at a 
pleasant annual banquet. 

At the annual business meeting, Irving H. 
Leopold of Philadelphia was elected a trustee 
of the Association for Research. The ener- 
getic Lorand V. Johnson of Cleveland was 
re-elected to the post of secretary-treasurer 
by acclaim. The association, from the time 
it was founded, has been particularly fortu- 
nate in having dedicated and imaginative 
secretaries so that now, at its annual, sec- 
tional and interim meetings, more papers 
are presented than at any other ophthalmic 
society in the world. It was proposed that 
the interim meeting be held jointly with the 
Southeastern Section during the first week 
of December and the joint meeting has been 
scheduled for December 3rd, 4th, and 5‘h in 
Augusta, Georgia. 

The week of the American Medical Asso- 
ciation meeting is one of the busiest in 
ophhtalmology. It is virtually impossible to 
hear all of the papers that one wishes and 
to study the exhibits one believes important. 
Like the little child at the circus, however, 
one completes the meeting with the feeling 
that although he has seen only a small por- 


tion of the show, those acts he saw were 


wonderful. 


Frank W. Newell. 


INTERNATIONAL COUNCIL 
OF OPHTHALMOLOGY 
The International Council met in Paris 
on May 9, 1959. The following were pres- 
ent: 
Duke-Elder 
president), Hartmann (secretary), Streiff 


(president), Berens (vice 


(treasurer), Arruga, Espildora Luque, Lyle, 
MacDonald, Melanowski, Miller, Paufique, 
Uyemura, Weve, Bietti (International Or- 


ganization against Trachoma), Franceschetti 
(International Association for the Preven- 
tion of Blindness), Francois ( European So- 
ciety of Ophthalmology), Payne (Pan- 
American Association of Ophthalmology), 
Coppez (president of the last congress), Sen 
(president of the next congress ). 

The more important business concerned 
the following: 

1. Index Ophthalmologicus. In view of 
the expense it was decided not to publish 
the new edition for the International Con- 
gress in 1962 but to defer this until 1966. 

2. The XIX International Congress in 
Dethi. Dr. Keran Sen, proposed by the All- 
India Ophthalmological Society, was ac- 
cepted as president-designate. The congress 
itself will be held in New Delhi from De 
cember 3 to 7, 1962. The full subscription 
150 rupees (£10; 30 
members the 


for delegates will be 
U.S. dollars); for associate 
subscription will be one third of this, and a 
10 percent surcharge will be added to those 
who do not belong to a society affiliated with 
the International Federation. Members of 
council and secretaries of the various oph- 
thalmological affliated with the 


federation are asked to forward suggestions 


societies 


for the two major discussions and four sym- 
posia, to the secretary of the council, Dr. 
Edward Hartmann (2 Avenue Ingres, Paris, 
France), before May 1, 1960. The number 
of free papers will be limited to 50, which 
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will be chosen from those offered by a com- 
mittee of the International Council. The 
same committee will consider the films of- 
fered in order to eliminate those which are 
out of date, such as have been shown at 
previous congresses. 

3. Three new ophthalmological societies 
were admitted to the federation, those of the 
Section of Ophthalmology of the Society of 
Medical Sciences of Lisbon, and the Oph- 
thalmological Societies of Hong-Kong and 
Hungary. 

4. Standardization of tonometers. A com- 
mission was set up to consider the advisabil- 
ity of the standardization of the X-tonometer 
and the applanation tonometer. The follow- 
ing have been invited to serve: Goldmann 
(Berne), Jackson (Edinburgh), Kronfeld 
(Chicago), Mahneke (Copenhagen), and 
Miller (Bonn). 

5. Standardization of clinical records. 
While the council considered that it was not 
possible to suggest the standardization of clin- 
ical records which would be accepted by all 
countries, a commission was appointed to 
study the possibility of some standardization 
in records for glaucomatous patients and for 
patients who are travelling from one coun- 
try to another. The following have been 
asked to serve: Berens (New York), Bietti 
(Rome), Franceschetti (Geneva), and Miul- 
ler (Bonn). 

6. The next meeting of the council will be 
held at Athens on April 16, 1960, immedi- 
ately prior to the opening of the first con- 
gress of the European Society of Ophthal- 
mology. 

Stewart Duke-Elder. 


CORRESPONDENCE 
CHLOROMA OF ORBIT 
Editor, 
American Journal of Ophtlamology: 

In the January, 1959, issue of Tue AMER- 
ICAN JoURNAL oF OPHTHALMOLOGY, Dr. S. 
P. Mathur of Rajasthan (India) has re- 
ported four cases of chloroma of the orbit. 
The sternal blood picture of Cases 2 and 3 
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show that the blast cells are mostly lympho- 
blasts, while the peripheral blood picture of 
Case 2 presents 68 percent of lymphocytes 
and that of Case 3 only 35 percent, while 
the rest of the cells are mostly of myeloge- 
nous origin, or are unidentified immature 
cells. In short the findings of the myelogram 
do not correspond very well with that of 
peripheral blood. I have also come across 
cases of chloroma of the orbit in which atyp- 
ical blast cells and the more mature cells of 
the myelogenous series were found in the 
blood. These atypical blast cells are easily 
confused with lymphoblasts or monoblasts 
but closer study reveals that they are actu- 
ally myeloblasts with monocytoid shapes. 
Such a leukemic blood picture as described 
is referred to in the literature as that of 
paramyelobastic leukemia ( Naegeli type). 

I have reported such a case in the January, 
1959, issue of the British Journal of O ph- 
thalmology. 1 think a closer study is re- 
quired in Dr. Mathur’s Cases 2 and 3. In 
my experience chloroma is never associated 
with a lymphoblastic blood picture. 

( Signed ) 
Sami Hameed, 


Department of Pathology, Institute of 
Ophthalmology, 
Muslim University, Aligarh, India. 
* * * 
REPLY 
Editor, 
American Journal of Ophthalmology: 

It was a pleasure to receive the comments 
of Dr. Sami Hameed on my report of four 
cases of chloroma. 

The blood and marrow pictures of Cases 
2 and 3 were definitely of acute aleukemic 
leukemia. Nearly one third of all cases of 
acute leukemias manifest themselves in aleu- 
kemic form. 

In Case 3 the peripheral blood contained 
as many as 63 percent of immature cells. A 
definite conclusion could not be arrived at 
as to their being of the granular or agranular 
series. Because of the variants in the con- 


| 
; 
hat 


dition, an opinion was withheld until the 
marrow could also be examined; the cells 
then were finally identified as lymphoblasts. 

While examining Case 2, naturally my 
first presumption was of the usual chloroma 
of the myeloid series. But the peripheral 
blood showed a very small percentage of 
cells of this series. The bone-marrow smear, 
examined thoroughly, further brought out 
the very interesting and rare finding that 
this case was also lymphoid in type. 

It is well known that a few immature cells 
of one type may occur in leukemias of an- 
other type. 

Though it is not possible to arrive at a 
definite conclusion from a series of only 
four cases, it does appear as if the predomi- 
nance of the myeloid type of chloroma is 
rather overemphasized in the literature, par- 
ticularly so when it is fairly well known that 
acute lymphoid leukemia occurs in much 
higher percentage in children and approxi- 
mately equals the total of myeloid and mono- 
cytoid varieties. (Signed) S. P. Mathur, 

P. B. M. Men's Hospital, 


Bikaner (Rajasthan) India 


BOOK REVIEWS 
ATLAS OF THE OcuLaR FuNbuws. By Prof. 

Dr. Oswald Marchesani and Prof. Dr. 

Hans Sautter. (Translated by A. Philipp, 

J. Nordmann and R. Lienau.) New York, 

Hafner Publishing Company, Inc., 1959. 

160 pages, 161 plates, with 262 colored 

and 13 black and white illustrations. Price: 

$80.00. 

On the occasion of the centennial of Helm- 
holtz’s invention of the ophthalmoscope, C. 
Wilbur Rucker and Thomas E. Keys of the 
Mayo Clinic showed an exhibit of atlases 
of ophthalmoscopy (1850-1950) at the an- 
nual meeting of the A.M.A. in June, 1950. 
They also prepared a pamphlet, now out of 
print, describing the known atlases up to 
that time. There were over a hundred listed, 
including second and third editions of some. 
Since then, a few more have been added. 
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The first atlas, that of A. C. Van Trigt, De 
Speculo Oculi, appeared in 1853. The author 
was 23 years of age and his thesis of 87 
pages contained the first printed illustrations 
of the ocular fundus. 

The atlases are in German, French, Span- 
ish, Italian, and Japanese. C. H. Beard’s 
Ophthalmic Semeiology and Diagnosis, pub- 
lished in 1913, is probably the first American 
atlas. Arthur J. Bedell’s Photographs of the 
Fundus Oculi is certainly the first atlas with 
fundus photographs to be published in Eng- 
lish. The Atlas Fundus Oculi by W. H. 
Wilmer, published in 1934, a very handsome 
one, is probably the best known in this 
country. 

The history of atlases of opthalmoscopy 
is an interesting one. The production of an 
atlas involves infinite pains on the part of 
the author who has the responsibility to 
choose the subjects, the artist who executes 
the detailed works of art, the engraver and 
printer charged with the difficult job of 
producing the proper color and the authentic 
sharpness of detail and, finally, the pub- 
lisher who pays the freight of a very ex- 
pensive business and who lives in hopes 
that the sale will at least partially reimburse 
him. Actually, the whole business is a labor 
of love, for in the end there may be little 
or no monetary reward and certainly not 
much kudos. 

The student of ophthalmology gets an in- 
describable pleasure out of looking at the 
pictures and reading the legends in a well- 
prepared atlas. Old friends are recognized 
with a certain glee, and unknown pictures 
become the object of careful study with the 
hope that one will find the explanation for 
a peculiar fundus seen in a recent patient. 
There is also the gentle pleasure of trying 
to stump one’s colleague by showing him a 
picture with the legend hidden. 

The Atlas by Marchesani and Sautter ful- 
fills all the criteria for a beautifully pro- 
duced and instructive piece of work. The 
plates are truly magnificent and highly ac- 
curate. The legends, which are brief and to 


the point, in this edition are in English, 
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French and Spanish. The printers, Urban 
and Schwarzenburg of Munich, West Ger- 
many, have produced a masterpiece of their 
art. 

There are seven chapters covering the 
subjects of comparative ophthalmoscopy 
(guinea pig, rabbit, dog, chicken) ; the nor- 
mal fundus and its variations; physiologic 
variants and malformations (a most useful 
and novel chapter, although far from com- 
plete) ; diseases of the optic nerve ; the ret- 
ina, vessels, inflammations, blood dyscrasias, 
degenerations, detachment and tumors; dis- 
eases of the choroid, vessels, inflammations, 
degenerations, and tumors; and finally a 
chapter devoted to injuries. 

Eighty dollars is a high price to pay for a 
book, although nothing when compared with 
the current price of a page from the Guten- 
berg Bible, or the first edition of Boswell’s 
Life of Johnson. The price is not out of line 
if you are familiar with the current price 
of reproducing color plates. In fact the per 
copy cost of bringing out this atlas in this 
country could well be four or five times 80 
dollars, probably even more. I consider it, 
therefore, a bargain and recommend it to all 
medical libraries and ophthalmic colleagues 
for study and reference. 

There are two things I should like to see 
happen: (1) Dr. Rucker to bring out a new 
and up-to-date list and annotated catalogue 
of all atlases and (2) some one of our col- 
leagues who is also a geneticist, wherever 
he may be, to bring out an atlas of ophthal- 
mology devoted exclusively to congenital and 
developmental defects of the ocular fundus, 
the rarer the better. 

Derrick Vail. 


(The First Hahnemann 
Symposium on Hypertensive Disease.) 
Edited by John Moyer, M.D. 774 pages 
and index. Philadelphia and London, 
W. B. Saunders Company, 1959. Price: 
$14.00. 

Certainly of prime interest to the ophthal- 
mologist is the subject of hypertension and 


HYPERTENSION. 
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the state of which he is 
daily called upon to evaluate ophthalmoscopi- 
cally. If he has an interest in the most cur 


rent thought on the pathogenesis and treat- 


arteriosclerosis, 


ment of vascular disease, he will do well to 
examine this large book, which is a compila- 
tion of papers and discussions from a sym- 
posium held at 


Hahnemann in December, 1958. Among the 


on hypertensive disease 


91 participants are found the names of most 
of the clinicians and investigators who have 
contributed to a better understanding of hy- 
pertension. The volume is divided into parts 
dealing with (1) the pathology and clinical 
aspects of hypertension, (2) basic concepts 
of the etiology of hypertension, (3) pharma- 
cology of hypertension and the sympathetic 
blocking agents, (4) the role of salt and 
diuretics and special problems in therapy, 
(5) the surgical approach and effect of ther- 
apy with a summary of recommendations for 
current therapy. 

While the papers presented are note- 
worthy, most absorbing are the panel dis- 
cussions which emphasize the disagreement 
between various authorities as to the basic 
nature of hypertension and arteriosclerosis. 
One might well quote Dr. Paton’s final state 
ment after 774 pages of discussion on hyper 
tensive disease: “I have learned a great deal 
here this week but it does seem to me that 
our therapeutics reflect a lack of decisive 
knowledge about the etiology of hyperten 
sion.” 

Of particular interest to the ophthalmolo 
gist are papers by Bunt on “Retinal vascular 
changes in hypertension,” and a study on the 
“Effect of blood pressure reduction on vas- 
cular changes in the eye,” by Kirkendall and 
Armstrong. Utilizing serial fundus photo 
graphs and adopting a modified form of the 
classification proposed by the American Oph- 
thalmological Society committee, the latter 
authors demonstrated an improvement in hy- 
pertensive changes in the retinal vessels with 
a drop in blood pressure but no improve- 
ment in arteriosclerotic changes. 


William A. Mann. 
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REVERSIBLE RENAL INSUFFICIENCY. By Don- 
ald H. Atlas, M.D., Ph.D., and Peter 
Gaberman, M.D. Baltimore, Williams & 
Wilkins Company, 1958. 233 pages, refer- 
ences, index. Price: $7.00. 

The old term, uremic retinopathy, always 
connoted imminent lethalis to the 
ophthalmologist. Although the terminology 


exitus 


has changed and we now speak of hyperten 
sive retinopathy, the poor prognosis of renal 
insufficiency is still a tenet of ophthalmology. 
In this monograph the authors show that 
there is a large group of acute renal diseases 
where the insufficiency is not only amenable 
to treatment but in many cases reversible. 
Of even greater interest is Part II of this 
text which discusses chronic renal insuf- 
ficiencies and shows that some of these are 
also reversible. Of particular concern to the 
ophthalmologist is the renal insufficiency as- 
sociated with hyperparathyroidism and other 


hypercalcemic states. In these conditions cal 


cium is frequently deposited in the conjunc 
tiva and cornea and indeed may be the only 
clinical manifestation of the underlying con- 
dition. This section on the ocular manifesta- 
tions of hypercalcemia is well worth reading. 
David Shoch. 


THE PRESERVATION oF Eyesicut. By Sir 
Arthur Salusbury MacNalty, M.D., and 
consultants. Baltimore, Williams & Wilkins 
Company, 1959. 107 pages, index. Price: 
$3.00. 

This slim volume, like that by Derrick Vail 
on The Truth About Your Eyes, recounts in 
simple language the precautions necessary to 
maintain good eyesight. Elementary informa- 
tion is given briefly on the structure, nutri 


tion, and diseases of the eye. Among the 
foods listed as containing the vitamins es- 
sential for good sight are liver, eggs, butter, 
milk, cheese, mackeral, halibut, herring, cod- 
liver oil, vegetables, whole cereals, and yeast. 
Operation for squint is advised as soon as it 
is evident that nonoperative measures will 
prove unsuccessful. Lighting is well dis- 
cussed, Weston found in the printing indus 
try that when the illumination was increased 
to 25 foot-candles, the rate and efficiency of 
output equalled that obtained under daylight 
conditions. Classrooms should have windows 
of such size as to prov ide at each desk two to 
five percent of daylight. White paint reflects 
75 to 80 percent of light; cream, ivory or 
primrose, 60 to 70 percent. In a most inter- 
esting chapter blindness is discussed in some 
detail. In Great Britain a blind person is 
legally but rather vaguely defined as a person 
who is unable to perform any work for which 
evesight is essential. 

Mining and quarrying take precedence 
even over the metal-producing and metal- 
working industries in severity of eye acci- 
dents. The virtual elimination of lead poison 
ing is one of the many triumphs of preven- 
tive medicine. The author, in discussing eye 
testing and spectacles, warns that “there is a 
certain danger in the initial use of bifocals, 
as it is easy to misjudge distances through 
them, and this sometimes causes a disastrous 
fall in elderly people.” The final chapter, a 
masterly recapitulation of the important 
pe ints to be remembered, deserves the widest 
possible circulation. 

This excellent book, though not unique in 
its field, should be of interest and value to 
your wife, your secretary, and the laity in 
general. 

James E. Lebensohn. 
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. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

. Physiologic optics, refraction, color vision 

. Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 
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EMBRYOLOGY, AND COM- 
OPHTHALMOLOGY 


ANATOMY, 
PARATIVE 
Calmettes, Deodati, Huron, and Bechac. 
A study of the depth of the anterior 
chamber. Physiologic variations and vari- 
ations with ametropia. Arch. d’opht. 
18 :513-542, July-Aug., 1958. 

The authors note that precise methods 
of estimating the depth of the anterior 
chamber have only recently been availa- 
ble. With such methods they undertook a 
study of physiologic variations according 
to age, sex, refractive state, accommoda- 
tion, and the cephalic morphology of the 
individual. After a comparative study of 
different photometric and optical meth- 
ods of examination, they decided that the 
apparatus of Jaeger afforded great advan- 
tages by virtue of its simplicity and ease 
They reached the following 
In emmetropes the depth 


of reading. 
conclusions: 1, 
of the anterior chamber increased regu- 
larly during growth and reached a maxi- 
mum in young adults from 20 to 30 years 
old. After this age the depth diminished 
coincidentally with thickening of the lens. 
Women consistently showed lower fig- 
ures. There were wide variations accord- 
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the Journal. 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


ing to cephalic proportions. 2. In ame- 
tropes the depth of the anterior chamber 
increased when hypermetropia passed into 
myopia. 3. In modifications of accommo- 
dation, either physiologic or produced by 
variations in the depth of the an- 


drugs, 
from 


terior chamber varied too greatly 
individual to individual to have any signi- 
ficance. (2 figures, 2 curves, 7 tables, 49 
references) P. Thygeson. 

Cohen, Adolph I, Electron microscopic 
observations on the lens of the neonatal 
albino mouse. Am. J. Anat. 103:219-246, 
Sept., 1958. 

The capsule, the lens and related struc- 
tures of the eye of the neonatal albino 
mouse have been studied with the electron 
microscope. 

The capsule is laminated and composed 
of about 40 membranes of about 300 to 
400 A in thickness. The total thickness, 
including spacings, is 2.5 w near the lens 
equator. 

The lens epithelial cells and cortical 
cells are rich in mitochondria and show 
occasional granular ergastroplasmic com- 
plexes. Numerous interdigitated cell proc- 
esses are observed, largely on the radial 


if, 
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borders of the epithelial cells and on all 
surfaces of the cortical cells. 

Vacoules observed in a middle zone of 
the lens have proved to be intercellular 
spaces which are possibly inter-communi- 
cating. These lacunae reach the subcap- 
sular region posteriorly with the middle 
zone of the lens and run anteriorly in 
this layer for about two-thirds of the an- 
terior-posterior diameter. 

Cells of the lens core show preservation 
of membranes but dense clumping of cy- 
The 


countered in this zone, however, show no 


toplasmic material. rare nuclei en 
nucleoplasmic clumping. 

The tunica vasculosa capillaries fre- 
quently have a double basement mem- 
brane which touches and probably fuses 
with the lens capsule. 

No organized zonule fibers were seen 
in the neonatal mouse although wisps of 
fibers were occasionally encountered in 
the vitreous. The adult mouse, however, 
has a well established zonule system, the 
fibers of which occasionally appear to 
have a structural periodicity. (15 figures, 
29 references) Author’s summary. 

Dejean, C. Embryology and teratology 
of the eye. Part II of the report of 1958. 
Bull. et mém. Soc. frang. d’opht. 71 :318- 
327, 1958. 

The development of the primary vitre- 
ous and of the zonula and their origin 
from the primitive retina and lens are de- 
scribed and the unfolding of the second- 
ary vitreous with its unique consistency 
discussed. The formation of the lens, the 
sources of the retrolenticular and anterior 
vascular sheaths are the subject of suc- 
cessive chapters. Anomalies in those 
structures are discussed in a separate part 
of this treatise. Alice R. Deutsch. 

Gregersen, E. Structural variations of 
the crypts and “bridge trabeculae” of the 
human iris. Acta Ophth. 37 :119-124, 1959. 


Two types of crypts occur in the hu- 


man iris: uncovered completely 


open toward the anterior chamber, and 


ones, 


“net-covered” crypts which are covered by 
a delicate, fibrillar, non-nucleated net-like 
tissue. The floors of the uncovered crypts 
consist of a similar network of the same 
mesh size. Tissue protrusions and bridges 
of trabecular iris tissue are also described 
in detail. (5 photomicrographs, 10 refer- 
ences) John J. Stern. 

Leplat, G. Embryology and teratology 
of the eye. Part I of the report of 1958. 
Bull. et. mém. Soc. frang. d’opht. 71:311- 
318, 1958. 

The development of the uvea, sclera, 
lacrimal apparatus, external eye muscles, 
lids and orbits are the topic of this, the 
first part of the “annual report.” Chrono- 
logical and mechanical factors and their 
effect on the normal development of the 
eyeballs had been studied by the author 
for more than 25 years. The causes for a 
possible disturbance of the normal devel- 
opment were investigated also. Teratol- 
ogy should not be merely an enumeration 
of hereditary malformations but should 
equally include exogenous elements, such 
as physical, chemical, infectious and nu- 
tritional agents. There are many faculta- 
tive noxious agents. They are not specific, 
however, and their more or less damaging 
effect depends entirely on the stage of 


development and the length of time of 


exposure. The importance of a thorough 
understanding and correct interpretation 
of the contributing factors was stressed. 
The thought that certain groups of con- 
genital abnormalities are preventable is 
very encouraging. Alice R. Deutsch. 

©’Rahilly, R. B. Em- 
bryological study of the chicken eye. Bull. 
et mém. Soc. frang. d’opht. 71:355-358, 
1958. 


and Meyer, D. 


In 1951, 46 stages in the development 
of the chicken embryo were established 


by Hamburger and Hamilton. These 
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stages were based on morphologic details 
and not on the length of incubation. In 
the present study many serial sections of 
chicken eyes were examined in order to 
correlate exactly the morphogenesis of 
the eye with the external stages of the 
embryo. Observations of this kind should 
prove of great value for experimental em- 
bryology, teratogenesis and histochemis- 
try of the developing eye. (2 figures, 3 
tables) Alice R. Deutsch. 


Speakman, John. Aqueous outflow 
channels in the trabecular meshwork in 
man. Brit. J. Ophth. 43:129-138, March, 
1959. 

Freshly enucleated eyes were rapidly 
fixed and Schlemm’s canal opened under 
an operating microscope to expose the 
fine drainage channels which open into 
its lumen. The uveal meshwork consists 
of dense bundles of fibers which ter- 
minate on one side of the filtration angle 
and on the other side are firmly attached 
to the connective tissue of the iris root 
and to the ciliary muscle. It is obvious 
that through this meshwork the aqueous 
could flow very easily. Within the cor- 
neoscleral meshwork the connective tis- 
sue closer to the canal becomes thicker 
and seems to become more porous but 
the porosity proves to be a series of in- 
tercommunicating channels about 10 yu in 
width which enter into the trabecular 
wall of Schlemm’s canal. these 
openings are so minute a disturbance of 
their cell linings can account for the re- 
sistance to aqueous outflow in chronic 


Since 


glaucoma. (12 figures, 6 references) 
Morris Kaplan. 


Speakman, John. Endothelial cell vac- 
uolation in the cornea. Brit. J. Ophth. 
43 :139-146, March, 1959. 

Enucleated human eyes were studied 
under the phase microscope and com- 
pared with cat and rabbit eyes prepared 
in different manners. It was determined 


that the vacuolations of the endothelial 
cells lining the trabecular wall of the 
canal may vary in diameter but are a 
constant feature. These cells show the 
typical hexagonal pattern but this is usu- 
ally distorted by the usual formalin 
fixation which in itself may be the cause 
of the More rapid fixing 
techniques were used in cat and rabbit 


vacuolation. 


eyes. There was no vacuolation and the 
usual hexagonal cell arrangement re- 
mained intact. These postmortem changes 
are probably due to imbibition of fluid. 
(10 figures, 13 references) 

Morris Kaplan. 


Wanko, T. and Gavin, M. A. The fine 
structure of the lens epithelium. A.M... 
Arch. Ophth. 60 ‘868-879, Nov., 1958. 

Lenses of guinea pigs, rats, rabbits, and 
monkeys were used for electron micro 
scopy of the epithelium. A number of in- 
teresting cytological features were noted. 
The individual cell was irregular in shape 
and had numerous processes and inter- 
digitations which apparently allow for 
the plasticity during accommodation. The 
anterior cell membrane structure sug- 
gests a surface activity comparable in 
some ways to capillary endothelium, (11 
figures, 29 references) G. S. Tyner. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Jones, B. R., Collier, L. H. and Smith, 
C. H. Isolation of virus from inclusion 
blennorrhoea. Lancet 1:902-905, May 2, 
1959. 

Viruses have been isolated from a 
woman with inclusion cervicitis and from 
a baby with inclusion blennorrhea. In 
their morphology and staining reactions 
these agents resemble the viruses of tra- 
choma and other members of the psittaco- 
sis-lymphogranuloma group, with whom 
they share a complement-fixing group an- 
tigen. One of these agents has been inocu- 
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lated into baboons, and has induced se- 
vere inclusion conjunctivitis. This is good 
presumptive evidence of its etiologic rela- 
tion with this disease. (5 figures, 1 table, 
21 references) \uthors’ summary. 
Miettinen, Pentti. Tuberculous eye dis- 
eases in BCG vaccinated individuals. 
Acta Ophth. Supplementum 48, 1958. 
Of 1,926 patients with certain or prob- 
able tuberculous eye disease, 15 percent 
had been BCG vaccinated; 62 patients 
had phlyctenulosis, 69 iritis, choroiditis 
or uveitis, and 18 had other lesions. Each 
case was evaluated individually. The 
most important datum is that sensitivity 
tests had been done after only a negligi- 
ble number of vaccinations; these vacci- 
nations have therefore not been done lege 
artis. Tuberculous disease or disease 
which was probably tuberculous was 
present in only two percent of the cor- 
rectly vaccinated patients. No difference 
was observed in the course of the disease 
in vaccinated and nonvaccinated patients. 
(31 tables, 168 references) 
John J. Stern. 


Segal, P., Ruszkowski, M. and Bura- 
towski, J]. Electrophoresis of aqueous in 
experimental iritis in rabbits. Klinika 
Oczna 28 :315-320, 1958. 

Aqueous in experimental iritis in rab 
bits was checked for possible differences 
depending on etiology of the disease. It 
was found that in severe iritis there was 
considerable concentration of albumin in 
the aqueous and small amount of globu- 
lin, regardless of etiology. With the de- 
crease of inflammation there was a de- 
crease in albumin and an increase in glo- 
bulin. When the irritant was a piece of 
iron, the mechanical and chemical action 
was causing slowing down of the shift 
toward globulin despite clinical im- 
provement. In severe iritis the composi- 
tion of the aqueous approaches the se- 
rum, suggesting damage to the blood- 


aqueous barrier. During convalescence 
the composition of the aqueous suggests 
production of antibodies by the tissues 
themselves. The inflammatory reaction in 
rabbits cannot be completely compared 
to human uveitis. (2 figures, 4 tables) 
Sylvan Brandon. 


3 

VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Balik, Josef. The excretion of urea in 
the tears. Acta Ophth. 37 :103-111, 1959. 

The urea concentration in the tears in- 
creases with higher tear secretion in a 
parabolic, not a linear curve, and is inde- 
pendent of the blood urea level. The 
findings indicate that the urea is derived 
not only from the blood but also from 
the amino acid metabolism of the tear 
gland and the conjunctival mucous 
glands. (2 figures, 2 tables, 3 references) 
John J. Stern. 


sernoulli, René. Experiences with the 
mydriatic “Roche.” Ophthalmologica 137: 
86-95, Feb., 1959. 

In this mydriatic (called MyRo for 
short) a pyridine derivative is linked 
with an amide of tropic acid. Its effects 


upon the human eye are characterized by 


rapid onset and short duration of maxi- 

mal mydriasis and fairly profound cyclo- 

plegia. (1 figure, 1 table, 3 references) 
Peter C. Kronfeld. 


Boros, B. and Takats, I. Examination 
of hydergin effect on isolated iris tissue. 
Szemeszet 96:1-5, 1959. 

The authors examined the effect on 
sphincters taken from 24 cats, of hyder- 
gin alone and the combined effect of hy- 
dergin and prostigmin, to determine the 
influence of the drug on the contraction 
enhancing effect of acetylcholine and on 
the relaxing effect of adrenalin. The high- 
est concentration of hydergin, namely its 
dilution 10°, did not act on the sphincter, 


“4 
= 
4q 
‘ 
. 


278 ABSTRACTS 


and it did not increase the contracting 
effect of 10° prostigmin. Hydergin did 
not show a parasympatholytic effect 
either, since it did not inhibit the acetyl- 
cholin-induced (10°) contraction. In 
several experiments, the relaxing effect 
of 10° adrenalin has not been neutralized 
by 10° hydergin. Gyula Lugossy. 


Francois, J. and Rabaey, M. High ten- 
sion electrophoresis of the soluble lens 
proteins. Bull. Soc. belge d’opht. 119 :474- 
491, 1958. 

The various types of electrophoresis 
and their significance for the separation 
Micro- 
electrophoresis on gelatin and microe- 
lectrophoresis under high tension were 
found to be more revealing than paper 


of lens proteins are discussed. 


electrophoresis. Pherograms of various 


animals are shown and analyzed. Paper 


electrophoresis of the lens of a human 


infant has shown four different protein 
fractions while 10 different fractions were 
found with the electrophoresis on gela- 
tin at 25°C and 13 fractions were found 
at a comparatively low temperature and 
high pressure. A similar increase in frac- 
tions was found in the pherograms of a 
35-year-old man. The purity or impurity 
of the so-called basic proteins and their 
relation to the various fractions, the mod- 
ifications of the composition and arrange- 
ments of proteins during life and during 
the periods of lens opacification, and the 
diverse qualities of lens proteins in dif- 
ferent animals are recognized. (10 figures, 
8 tables, 18 references) 


Alice R. Deutsch. 


Graymore, Clive. In vitro swelling of 
the kitten retina induced by sodium fluo- 
ride inhibition. Brit. J. Ophth. 43:40-41, 
Jan., 1959. 

In previous experiments with rat reti- 
nas it has been shown that intravitreal 
injection of sodium fluoride causes edema 
of the retina which in turn results in 


vaso-obliteration similar to that induced 
by hyperoxia. This study is designed to 
show that the kitten retina will respond 
in vitro to sodium fluoride as does the 
retina of the rat. The retinas were in- 
cubated in fluid containing the fluoride 
and their weight afterwards indicated a 
significant increase in the ratio of the 
treated retinas to the untreated. (1 table, 
5 references) Morris Kaplan. 

Graymore, Clive. Metabolism of the de- 
veloping retina. I. Aerobic and anaerobic 
glycolysis in the development of rat ret- 
ina. Brit. J. Ophth. 43 :34-39, Jan., 1959. 

The effect of hyperoxia on the imma- 
ture retina with resultant obliteration of 
vessels is well known and it has also been 
shown that the injection into the vitreous 
of such metabolic inhibitors as sodium 
fluoride and sodium iodoacetate will pro- 
duce the same obliteration of vessels ; nei- 
ther has an adverse effect on the mature 
retina. 

The total retinas of rats less than seven 
days of age and more than seven days 
were subjected to aerobic glycolysis and 
to anaerobic glycolytic activity during 
the second week of life. Increased activity 
is coincident with the beginning of nor- 
mal use of the retina which is indicative 
of appreciable metabolic change between 
the immature and the mature retina. (2 
figures, 2 tables, 19 references) 


Morris Kaplan. 


Graymore, C. and Tansley, K. Iodoace- 
tate poisoning of the rat retina. I. Produc- 
tion of retinal degeneration. Brit. |]. 
Ophth. 43 :177-185, March, 1959. 

It has been well established that retinal 
degeneration can be caused in various 
laboratory animals by intravenous injec- 
tion of sodium iodoacetate. This has been 
difficult in the rat but in this study it was 
accomplished by giving a single dose of 
40 mg. per kg. in 10 cc. of saline solution 
given over a period of 20 minutes. The 
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animals were killed seven days later and 
the eyes were fixed and stained by sev- 
eral methods. In none of the animals were 
evidences of retinal degeneration found. 
When the divided into two 
doses of 30 mg. per kg. there was moder- 


dose was 
ate retinal damage. When the iodoacetate 
was given with sodium malate, the de- 
structive effects of the iodoacetate were 
enhanced appreciably. (3 figures, 4 tables, 
11 references) Morris Kaplan. 

Gregersen, E. Elimination of high- and 
low-molecular Dextran fractions from the 
anterior chamber and iridic stroma of 
rabbit eyes. Histologic study following 
washing of the anterior chamber with 
solutions of Dextran. Acta Ophth. 37 :35- 
48, 1959. 

After varying periods of perfusion of 
the with 
high- and low-molecular fractions of the 
the 
enucleated and Dextran was demonstrated 


anterior chamber of rabbits 


polysaccharide Dextran eyes were 
by PAS staining. All Dextran solutions 
used gave an abundance of the substance 
in the iris vessels, while only little or 
none was found in the outflow channels 
of the angle. It is concluded that under 
existing experimental conditions elimina- 
tion of Dextran takes place mostly by 
way of the iris vessels. The greater part 
of the substance, regardless of concentra- 
tion, disappears from the eye within an 
hour or two. (2 figures, 19 references) 
John J. Stern. 


Hofmann, H. and Lembeck, F. A com- 
parison between the zonulolytic effect of 
alpha-chymotrypsin and trypsin. Klin. 
Monatsbl. f. Augenh. 134 :316-322, 1959. 

Experiments were done on the eyes of 
cattle in which the time was measured 
which was necessary to detach the zonula 
fibers from the lens capsule when a con- 
stant pressure is exerted. A few calf eyes 
and human eyes could also be tested. It 
was found that trypsin was three times 


as effective as alpha-chymotrypsin. Tryp- 
sin has since then been used successfully 
for cataract extractions. (2 figures, 2 ta- 
bles, 8 references) Frederick C. Blodi. 

Huggert, A. Studies on the water of 
the crystalline lens. II. The extracellular 
space of the cattle lens, measured in vitro. 
Acta Ophth. 37 :26-32, 1959. 


The extracellular space of the cortex 


was found to occupy 20 to 30 percent; 


that of the nucleus 12 to 20 percent when 
examined with Na*Cl and NaBr*. (5 fig- 
John J. 


ures, 14 references) Stern. 


Huggert, A. and Odeblad, E. Studies 
on the water of the crystalline lens. III. 
Proton magnetic resonance studies. Acta 
Ophth. 37 :93-102, 1959. 

The proton magnetic resonance tech- 
nique was used to measure the water con- 
tent of human and rabbit lenses. The line 
width in young and old rabbit lenses was 
the same for the cortex, but for the nu 
cleus it increased considerably with age. 
The position of the signal was shifted 
slightly toward the higher magnetic field 
for the nucleus compared with the cortex. 
The same findings were made in human 
lenses. A cataractous change in the cor 
tex appeared to be accompanied by a 
broadening of the line. (9 figures, 3 tables, 
7 references) John J. Stern. 

Krag, S. J., Garron, L. K., Feeney, M. 
L. and McEwen, W. K. Perfusion of hu- 
man eyes with latex microspheres. 
A.M.A. Arch. Ophth. 61 :69-71, Jan., 1959. 

Twelve eyes were perfused with graded 
latex microspheres under relatively phys- 
iologic perfusion pressures. Particles 1.2 
y in diameter and smaller easily passed 
through the canal of Schlemm, 1.8 p and 
3.0 w particles encountered some obstruc- 
tion, and particles 5.6 » did not traverse 
the canal. (1 figure, 1 table, 8 references) 


Irwin E. Gaynon. 
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Krueger, K. E. and Janert, H. Experi- 
ences with a new cycloplegic and mydri- 
atic. Klin. Monatsbl. f. Augenh. 134 :417- 
421, 1959. 

The authors tried the diethyl homo- 
logue of cyclogyl. A 1l-percent solution 
proved to be an excellent cycloplegic and 
mydriatic. (2 tables, 9 references) 
Frederick C. Blodi. 


Kurus, Ernst. The histochemical proof 
for zinc as a trace element in the eye. 
Klin. Monatsbl. f. Augenh. 134 :338-350, 
1959. 

Zinc has gained interest as it is the 
metallic the enzyme car- 
bonic-anhydrase. A histochemical method 


component of 


was used on freshly enucleated eyes. Nor- 
mal eyes did not give a positive reaction. 
In arteriosclerosis, thrombosis, and abso- 
lute glaucoma zinc could be found around 
the the rods and 
cones. It was also found in uveal vessels, 


blood vessels and in 
ciliary body and choroidal melanomas 
(3 figures, 24 references) 

Frederick C. Blodi. 


Larsen, Godfred. The hyaluronic acid 
in the rabbit vitreous body. A.M.A. Arch. 
Ophth. 60 :815-825, Nov., 1958. 

The author reports the increase of hya- 
luronic acid in rabbit vitreous under the 
influence of cortisone and thyroidectomy 
plus thyrotropin. The response to thyrox- 
in is a decrease of hyaluronic acid. A 
correlation between the relative viscosity 
and content of hyaluronic acid shows that 
the specific viscosity remains unchanged 
in the animals which were given corti- 
sone but is increased in those which were 
thyroidectomized and given thyrotropin 
and those treated with thyroxin. (10 fig- 
ures, 6 tables, 28 references) 

G. S. Tyner. 


Lucas, D. R. and Newhouse, J. P. Ac- 
tion of metabolic poisons on the isolated 
retina. Relation of histological to bio- 
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chemical lesions. Brit. J. Ophth. 43 :147- 
158, March, 1959, 

The cytological effects of sodium iodo 
acetate (NalA) and other inhibitors upon 
the isolated rabbit retina, incubated un- 
der oxygen in saline media for one hour, 
were investigated. NalA caused retinal 
damage at lower concentrations than are 
necessary in vivo; injury was not con- 
fined to the visual cells, the bipolar and 
ganglion cells sometimes being simul- 
taneously affected. Other inhibitors. par- 
ticularly the thiol reagents, were in vitro 
more cytotoxic than NalA, though w'th- 
out effect parenterally. The degree of 
damage inflicted by any agent did not ap- 
pear to be related to the extent of glyco- 
lytic inhibition No substance 
tested, even anti-glycolytic agents such 
as NalA or NaF, was destructive until 
concentrations were used at which inde 


caused. 


pendent respiratory inhibition also oc 


curred. Fluorodinitrobenzene, which en 
tirely suppresses respiration but has little 
effect on glycolysis, was notably destruc- 
tive. It is suggested that the cytotoxicity 
of the thiol reagents depends on their 
ability to inhibit simultaneously many 
thiol-dependent enzymes rather than upon 
suppression of any specific retinal proc- 
ess. (12 figures, 3 tables, 18 references) 
Authors’ summary. 


Neubauer, H., Eggstein, M. and Kal- 
lusky, H. E. Serum cholesterol in arterio- 
sclerotic fundus changes. Klin. Monatsbl. 
f. Augenh. 134 :330-338, 1959. 

This study is based on 166 carefully 
studied patients of whom 75 had definite 
arteriosclerotic changes in the fundus and 
78 had a fundus normal for their age. 
There was no significant difference in 
serum cholesterol level in the two groups. 
(2 figures, 1 table, 17 references) 

Frederick C. Blodi. 


Nover, A., Berneaud-Kotz, G. and El- 
ben, A. Pharmacologic influence on the 
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experimentally decreased blood-aqueous 
barrier. Klin. Monatsbl. f. Augenh. 134: 
195-205, 1959. 

The blood-aqueous barrier was meas- 
ured by the speed with which fluores- 
ceine appeared in the anterior chamber 
after an intravenous injection. This bar- 
rier was lowered in a series of rabbits by 
sensitizing them to a foreign protein 
(horse, hog or cattle). The maximal ef- 
fect was reached after two months of bi- 
weekly subcutaneous injections. Corti- 
sone (applied locally or systemically) and 
the 


sensitized animals to and above normal 


calcium increased barrier of these 
values. Neither drug influenced the bar- 
rier of normal, untreated animals. (8 fig- 
references) 

Frederick C. 


ures, 39 
Blodi. 


Raoult, Jean. Clinical measurement of 
resistance to passage of the aqueous. 
Arch. d’opht. 18 :657-661, Sept., 1958. 

The author discusses the technique of 
measuring aqueous outflow in clinical 
practice. He considers the tonometer of 
Schietz satisfactory and illustrates the 
method of measurement with graphs and 
patients’ records. He concludes that to- 
nography has an important place in the 
practice of ophthalmology. (2 figures, 1 
table) P. Thygeson. 

Sachsenweger, R. and Lukoff, L. Ani- 
mal experiments on the consequences of 
a surgical occlusion of vortex veins. Klin. 
Monatsbl. f. Augenh. 134 :364-373, 1959. 

The experiments were done on dogs 
and rabbits. The veins were ligated or 
coagulated. The intraocular pressure in- 
creased only when all four veins were 
ligated. The entrance of fluoresceine was 
retarded in the operated animals. In his- 
tologic sections the choroid was hyper- 
emic, the retina was sometimes locally 
detached and hemorrhages could be 
found. (9 figures, 11 references) 


Frederick C. Blodi. 


Takki-Luukkainen, I.-T. and Mietti- 
nen, T. Presence of sialic acid and hexos- 
amine in proteins of the aqueous humor. 
Acta Ophth. 37 :138-142, 1959. 

The patterns of 
proteins seem to be different. Sialic acid 


aqueous and serum 
is present in amounts ranging from 0.18 
to 0.38 mg. percent, hexosamine from 0.26 
to 0.51 mg. percent. (3 figures, 1 table, 


13 references) John J. Stern. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 

senoit, Alain. Biotypology of the my- 
opic man. Arch. d’opht. 18 :734-752, Oct.- 
Nov., 1958. 

In a_ statistical anthropometric 
study of 38,670 recruits of the Third Mili- 
tary Region (1937), the records of 1,511 


and 


myopes were segregated and all elements 
regarded as of possible significance in the 
genesis of myopia were assembled for 
analysis. The cases were analyzed accord- 
ing to 1. frequency and distribution of 
myopia, 2. relation between myopia and 
cultural and intellectual development, 3. 
relation between myopia and somatic de- 
velopment, and 4. relation between my- 
opia and geographic distribution. The 
author concludes that it is necessary to 
separate low myopia from high myopia. 
He considers high myopia (above 7 di- 
opters) an anomaly with pathologic and 
degenerative features, and low myopia as 
related to the the human 
species. The role of close work in the oc- 


evolution of 


currence of myopia could not be assessed. 
The author considers that myopes tend to 
fall into a particular physical type, being 
taller and thinner than their fellow em- 
metropes or hyperopes. (9 figures, 7 ta- 


bles, 26 references) P. Thygeson. 


Cardell, Magor J. D. Bifocal trial 
lenses. Brit. J. Ophth. 43:116, Feb., 1959. 


A set of trial lenses of the bifocal type, 


having plano above, and with the usual 


ee 
a 
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reading additions below, are described. 
The usefulness of the bifocal lens can be 
demonstrated to the patient by means of 
these lenses. (1 figure) 

Irwin E. Gaynon. 


Dreyer, V. Visual contrast thresholds. 
II. The influence of different areas of 
negative stimuli. Acta Ophth. 37 :148-158, 
1959. 

The following conclusions are drawn: 
1. The contrast thresholds for negative 
stimuli cannot be expressed as a simple 
function of the area of stimulus. 2. The 
constrast thresholds for negative and pos- 
itive stimuli do not follow the same laws. 
3. In the case of negative stimuli, there is 
a critical minimum visual angle (under 
which the contrast thresholds are depend- 
ent on the area of the stimulus) only with 
background than or 
equal to about 80 cd/sq.m. In this case 


less 


luminances 


the critical minimum visual angle is 
about 2.5’. 4. In the case of negative stim- 
uli, the Fechner fraction is constant 


above a critical minimum background 
luminance (about 80 cd/sq.m.), and re- 
mains unchanged even when the visual 
angle of the stimulus is decreased from 
about 20 to about 1’. 5. Above this criti- 
cal minimum background luminance, 
there is a range for which the Weber- 
Fechner law is valid for all visual angles 
2 figures, 5 refer- 
John J. Stern. 


of negative stimull. 


ences) 


Falkowska, Zofia. Testing of acquired 
color disturbance with Pulfrich’s photom- 
eter. Klinika Oczna 28 :269-281, 1958. 

The author used Pulfrich’s photometer 
and found achromatic the 
light intensities used were low. In more 


areas when 
severe conditions only medium light in- 
tensities permitted correct recognition of 
colors though areas of achromatopsia and 
present. Other 
vision 


were 


dichromatopsia 
symptoms of 


pathologic color 
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were: changes in thresholds, 


wavy ap- 
pearance of colors and light, and pro- 
longed afterimages. In diseases of the op- 
tic nerve first changes appear in the blue 
end of the spectrum spreading later over 
the whole length of it. Macular degenera- 
tion affects red color first. In optic neu- 
ritis color vision may be affected before 
visual acuity starts decreasing. Also after 
complete recovery some defects in color 
vision may remain. In some cases of uni- 
lateral neuritis abnormalities in color vi- 
sion could be detected with Pulfrich’s 
photometer in the other eye. The author 
feels that it the 
Ishihara plates. It also permits quanti- 
tive measurement which is useful in de- 


is more sensitive than 


termining the progress of the disease. 
Among 177 patients tested, 25 were found 
to have optic neuritis, 13 papilledema, 26 
hemianopsia, 34 optic atrophy, 14 multi- 
ple sclerosis, 15 tabes, 14 glaucoma, and 
10 central retinitis. (& figures, 49 refer- 
ences) Sylvan Brandon. 

Marquez, M. Historical evolution of 
ideas on skiascopy, its present state and 
true mechanism. Ann. d’ocul. 191 :869- 
930, Dec. 1958. 

This review article is divided into two 
parts. Part I is a historical review of ret- 
inoscopy or skiascopy. Cuignet was ap- 
parently the first to discover the move- 
ment of shadows in the pupil and its re- 
lationship to refractive error. Landolt 
then produced the theoretical background 
for this technique and Parent used cor 
recting lenses for the first time. 

Part II describes the present use of ret- 
inoscopic devices. The various mirrors 
are described and the principles involved 
with the use of each elaborated. The au- 
thor concludes that skiascopy has a great 
practical value and is of great exactness 
but that subjective refraction is still the 
last word. (29 figures, 95 references) 

David Shoch. 
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Verain, A. Binocular vision and appre- 
ciation of distances. Arch. d’opht. 18:753- 
755, Oct.-Nov., 1958. 

The author discusses the role of binoc- 
ular vision in depth perception with par- 
ticular reference to convergence. He has 
devised a new test for depth perception 
and reports the results of a pilot test in 
12 subjects. He considers the results suf- 
ficiently encouraging to warrant further 


exploration. P. Thygeson. 


5 
DIAGNOSIS AND THERAPY 


Abramowicz, Ignacy. Transillumina- 
tion in choroidal neoplasm. Klinika 
Oczna 28 :239-242, 1958. 

$y directing the light through the pu- 
pil the outline of the tumor may be seen 
on the scleral wall. Directing the light 
through the sclera one can see the red 
reflex of the opposite wall of the eye; a 
mass in the way of the light will decrease 
the Another 
method is to apply the light to the scleral 


the intensity of reflex. 
wall and observe the intensity of the light 
reflection within the pupil. To transillumi- 
nate deeper parts of the eye the conjunc- 
tiva must be incised and one of the mus- 
cle tendons separated from its attach- 
through the 
pupil then gives good results. Observa- 


ment. Transillumination 
tion in the half light in direct ophthalmo- 
scopy, as described by Reese, is also men- 
tioned. (7 figures, 5 references) 


Sylvan Brandon. 


Boeke, W. Cortisone therapy in Ha- 
rada’s disease. Klin. Monatsbl. f. Augenh. 
134 :407-410, 1959. 

\ 54-year-old woman with bilateral, in- 
flammatory retinal detachment improved 
promptly on systemic cortisone therapy. 


Frederick C. Blodi. 


(7 references) 


Czerwinska, Wlodzimiera. Ultrasound 
in ophthalmology. Klinika Oczna 28 :261- 


267, 1958. 


The basic effect of ultrasounds on tis- 
The action of ultra- 
sounds is thermal and mechanical and de- 


sues is cavitation. 
pends on the wave frequency. It is not 
transmitted uniformly and the vegetative 
nervous system has considerable influ- 
ence on it. The dosage and timing is de- 
scribed. (17 references) 


Sylvan Brandon. 


Erdbrink, W. L., Edwards, J. E., 
Crowe, W. W., Johnson, H. S., Cooke, S. 
L. and Richmond, R. W. Orbital frac- 
tures. A.M.A. Arch. Ophth. 61:55-07, 
Jan., 1959. 

The patient presenting a “black eye” 


should be suspected of having orbital 


trauma. Examination includes visual acu- 
ity, 
palpation of orbit, ocular motility and X- 


external examination, fundoscopy, 
ray study. The patient’s ability to open 
and close his mouth should be tested. 
Proper treatment includes replacement 
of bony parts to maintain facial contour, 
maintenance of vision and the avoidance 
of diplopia, maintenance of function and 
occlusion of teeth, and the reduction of 
facial scars and psychic distress. Surgery 
should be performed within two weeks 
after injury. The open and closed meth- 
ods of reduction are explained, with be- 
fore-and-after pictures. (14 figures, 22 ref- 


erences) Irwin E. Gaynon. 


Espildora Luque, C. Chemotherapeu- 
tic treatment of palpebral cancer. Arch. 
chil. de oftal. 15:49-53, Jan.-June, 1958. 

The author reveals briefly the charac 
teristics of a new Bayer preparation, E 39, 
which chemically is an ethylen-amino-qui- 
nine, and which had been found useful in 
the treatment of leukemias. This product 
had been used by Pillat for the treatment 
of palpebral cancer by in situ injections 
of the drug. The author presents the case 
history of a patient with histologically 
proven basal cell epithelioma which com- 
pletely disappeared with three injections 


is 
# 
x 
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of 6 E 39 given over a 20-day 


period. The leucopenia which occurs with 


mg. 


overdosage of this drug can be treated 
with small blood transfusions, but was 
not noted in the eyes treated with intra- 
tumoral injections. 

The patient was discharged with a 
completely well-healed skin and no cica- 
tricial retractions and without any observ- 
able recurrence, but the author points 
out the too short observation period for 
this patient. He feels that more time and 
patients are needed for a complete eval- 
uation. (2 figures, 2 references) 

Walter Mayer. 


Festing, Salezy. Tight dressing in pre- 
vention and treatment of postoperative 
complications of eye wounds. Klinika 
Oczna 28 :283-292, 1958. 

Loss of anterior chamber after cataract 
surgery due to a _ leaking 
wound, Anterior chamber hemorrhages 
are also due to poor apposition of wound 


usually is 


edges. Sutures are not completely effec- 
tive in holding the edges together. Some- 
times the aqueous leaks through the su- 
ture canal. The author advises the use of 
a mild pressure dressing, which is applied 
on the second or third day after the oper- 
ation, for prevention, or as soon as the 
anterior chamber becomes flat. (1 figure, 
4 references) Sylvan Brandon. 

Gordon, Dan M. Therapeutic habits in 
ophthalmology. A.M.A. Arch. Ophth. 61: 
72-78, Jan., 1959. 

The results of a survey indicate that 
the steroid therapy employed by most 
ophthalmologists little 
and too late.” If dosage adequate to sup- 


has been “too 
press the disease is not used in the very 
beginning, good control is impossible. 


The initial dosage must be continued as 


long as necessary to secure improvement 
and then tapered off and discontinued 
only when the disease process is gone. 


(7 tables) 


Irwin E. Gaynon. 
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Gundersen, Trygve. Conjunctival flaps 
in the treatment of corneal disease with 
reference to a new technique of applica- 
tion. A.M.A. Arch. Ophth. 60 :880-888, 
Nov., 1958. 

The indications for use of conjunctival 
flaps are outlined as well as the objec- 
tions to their use. The author’s technique 
for flap operations is described. It con- 
sists essentially of exposure of the entire 
upper bulbar conjunctiva by a traction 
suture placed through the upper corneal 
limbus, incision through the upper con- 
junctiva to make a conjunctival bridge 
extending from the fornix to the upper 
limbus, complete peritomy and then su 
turing the bridge into position with a fine 
silk suture. (6 figures, 13 references) 

G. S. Tyner. 


Karpe, Gosta. Indications for clinical 
electroretinography. A.M.A. Arch. Ophth. 
60 :889-896, Nov., 1958. 

The technique of clinical electroreti 
nography is briefly described. The test 
does not give information on isolated ret- 
inal lesions, but on the response of the 
retina as a whole. The following entities 
in which electroretinography gives valua- 
ble diagnostic and prognostic aid 
listed : circulatory disturbances of the ret- 


are 


ina, siderosis, retinal detachment, tape- 
toretinal degeneration, and retroretinal 
damage. (14 figures, 3 tables, 30 refer- 
ences) G. S. Tyner. 

Lama, G. Subconjunctival placenta 
therapy. Arch. chil. de oftal. 15:54-55, 
Jan.-June, 1958. 

The author presents two case histories 
of patients who benefited from subcon- 
junctival implantation of placental tissue. 
However, they refused to have further 
implantations and for this reason the au- 
thor developed a_ placentary extract, 
which could be easily injected subcon- 
junctivally. This seemed to be just as 
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beneficial as the implantation of placental 


tissue. Walter Mayer. 


Norbis, A. and Malbran, E. Biomicros- 
copy of the fundus. Arch. oftal. Buenos 
Aires 33 :213-228, Oct.-Nov., and 245-268, 
Dec., 1958. 

This is a well-documented review 
the subject of slitlamp examination 
the vitreous and fundus. In addition 
a description of the technique used, a crit- 
ical evaluation of the normal and patho- 
logic aspects of the deep ocular struc- 
tures, with special reference to those 
found in cases of retinal detachment, is 
presented, together with the results of 
considerable personal experience and 
with a comprehensive bibliography. (27 


references) A. Urrets-Zavalia, Jr. 


Nover, A. and Salm-Salm, E. Z. Eye 
changes as initial symptoms of a systemic 
disease. Klin. Monatsbl. f. Augenh. 134: 
323-329, 1959. 

Four patients are described who had 
a lid tumor. Biopsy revealed sarcoidosis 
in one, tuberculosis in one and lympho- 
granuloma in two. (6 figures, 48 refer- 
Frederick C. Blodi. 


ences 


Ross, Milton G. Use of the Schepens 
binocular indirect ophthalmoscope in op- 


erations. A.M.A. 
949, Nov., 1958. 


Arch. Ophth. 60:947- 


The author describes a method for us 
ing the instrument during retinal detach 
ment surgery without wearing it contin 
uously throughout the operation. The 
head band is detached and the operator 
holds the ocular portion in his hand. (2 
figures, 2 references) G. S. Tyner. 

Ruben, C. Montague. Operation-table 
head-pillow. Brit. J. Ophth. 43:117, Feb., 
1959. 

A pillow made of laminated latex and 
covered by anti-static rubber is described. 
It provides stability, supports the curva- 


ture of the cervical spine, supports the 


surgeon's arms, fits most patients, and 
provides space lateral to the patient’s 
head for instruments. (1 figure) 

Irwin E. Gaynon. 


Schiff-Wertheimer, S. and Loisillier, 
M. F. Notes on the realization of a photo- 
graphic slitlamp. Arch. d’opht. 18:833- 
835, Dec., 1958. 

The 


graphic 


authors describe their photo- 
manufactured by M. 


Kirchen, Paris, and present three illus- 


slitlamp 


trative color photographs showing vitre- 
ous strands, synchisis scintillans, and or- 
ganization of the anterior vitreous. The 
mechanical features of the apparatus are 
shown by photographs and drawings. (3 
figures, 3 colored photographs) 

P. Thygeson. 


Sumner, S. S. A new needle holder. 
srit. J. Ophth. 43:118-119, Feb., 1959. 

A new needle holder is described which 
is based on finger 
movements are more delicate than hand 


the principle that 


movements. It is not suitable for general 
use but is valuable when fine sewing is 
needed, as in preplaced corneoscleral su- 
tures. (3 figures) Irwin E,. Gaynon. 

Vancea, P. and Lazarescu, D. The uveo- 
meningo-encephalitis syndrome. Arch. 
d’opht. 18 :652-656, Sept., 1958. 

The authors report a case of Vogt- 
Koyanagi disease in a man of 28 years, 
with onset with fever, bilateral acute uve- 
itis, and optic neuritis. There were typical 
symptoms of meningeal irritation and 
cells in the spinal fluid. Intensive treat- 
ment with vitamins, antibiotics, and ster- 
oids did not modify the disease which 
eventually regressed, the vision return- 
ing to 0.25. The authors discuss the rela- 
tionship between the syndromes of Vogt- 
Koyanagi and Harada, and conclude that 
the two are variants of the same disease 
(12 
P. Thygeson. 


entity: uveo-meningo-encephalitis. 


references) 
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Vellieux, M., Oliveau, G. L.-B. and Au- 
bry, M. African ocular onchocercosis. 
Arch. d’opht. 18 :543-554, July-Aug., 1958. 

The authors note that 
cercosis transmitted by Onchocerca vol- 


African oncho- 


vulus is found generally in the intertrop- 
ical zone between 20° latitude North and 
20° latitude South. In certain regions the 
frequency and severity of the disease is 
such as to menace habitability. The au- 
thors discuss the epidemiologic features 
of the disease, including the nature and 
flight habits of the host, 
Simulium damnosum. They note that the 


intermediate 


disease usually induces irreversible de- 
generative changes in the iris, ciliary 
body, retina, and choroid, leading to eco- 
nomic blindness, and that the usual treat- 
ment with notezine (a derivative of piper- 
azine) and morany] is unsatisfactory. The 
campaign against the disease must there- 


fore be directed against the vector. The 
authors describe the results of an epidem- 
iologic study of 37,382 natives of the ter- 
ritory of Haute Volta of whom 14,333 


were affected. They note that the infec- 
tion rate was in direct proportion to the 
proximity of the population to water and 
to the accompanying exuberance of veg- 
etation. They found that the most impor- 
tant diagnostic sign was the presence of 
nodules (oncocercomas), and that dermal 
biopsies had value 
than dermal scrapings. It is of interest 
that with the slitlamp they found micro- 
filaria in the anterior chambers of 27 per- 
cent of positive cases. (1 figure, 3 tables, 
P. Thygeson. 


greater diagnostic 


20 references) 


Voutilainen, A, Radioactive strontium 
in ophthalmic treatment. Acta Ophth. 37: 
180-187, 1959. 

Radioactive strontium was used in the 
treatment of 17 patients with corneal dis- 
turbances, among them keratitis of vari- 
ous origin, spring catarrh, ulcus serpens 
and epithelial down-growth. The aim was 
to obliterate corneal vessels and to pre- 


vent inflammation or opacities. A favor- 
able result was obtained in 70 percent, 
an excellent one in 35 percent. One case 
of postoperative epithelial downgrowth 
was arrested, another one retarded. (5 
figures, 1 table, 21 references) 

John J. Stern. 


Weigelin, E. and Menke, C. Experi- 
ences with the two-pivot implant of 
Arruga-Moura-Brazil. Klin. Monatsbl. f. 
Augenh. 134 :305-313, 1959. 

Two needles are attached to this im- 
plant which are first covered with tissue 
of Tenon’s capsule and conjunctiva. After 
a few weeks the sharp needles break 
through the conjunctiva and the prosthe- 
sis can be attached to them. The implant 
has four tunnels for the rectus muscles. 
Silk should be used in the muscles for su- 
turing so that a dense scar tissue is 
formed. Such an implant was extruded in 
seven of 75 patients. (5 figures, 2 tables, 
7 references) Frederick C. Blodi. 

Zeller, Robert W. Multiple targets in 
visual field examination with a tangent 
screen. A.M.A. Arch. Ophth. 60 :826-827, 
Nov., 1958. 

The author suggests the use of a pad- 
dle or stick containing two small test ob- 
jects of the same size. The observer is 
asked to indicate when he sees both ob- 
jects and if they are of equal intensity. 
An abnormal field may bring about a de- 
lay in the ability of the patient to recog 
nize the objects simultaneously or simi- 
larly. (3 figures, 3 references) 

G. S. Tyner. 


6 
OCULAR MOTILITY 


Blatt, N. and Regenbogen, L. Diagno- 
sis and therapy of paretic vertical tropias 
in the child by orthoptic and surgical 
means. Arch. d’opht. 18:817-832, Dec., 
1958. 


| 
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The authors note that vertical forms of 
strabismus, once neglected, are now re- 
ceiving full consideration. They divide 
vertical errors into the following types: 
1. concomitant vertical deviation derived 
from a pure hyperphoria—a rare entity; 
2. spastic vertical deviation, due to over- 
action of one or both inferior oblique 
muscles; 3. dissociated vertical deviation, 
as in alternating hypertropia; 4. vertical 
deviation due to supranuclear paralyses; 
and 5. vertical deviation due to nuclear 
and peripheral paralyses. The authors de- 
scribe their method of analysis of verti- 
cal deviations and illustrative 
cases with photographic and diplopia- 
chart They the 
value of orthoptics used in conjunction 


present 


documentation. stress 
with surgery. (11 figures) 
P. Thygeson. 


Papst, W., Mertens, H.-G. and Esslen, 
I. Chronic ocular myositis. Klin. Mo- 
natsbl. f. Augenh. 134 :374-396, 1959. 

This is the second report on this entity. 
In the first paper chronic ocular myositis 
within the syndrome of orbital pseudo- 
tumor was described (Klin. Monatsbl. f. 
Augenh. 133:673). In this presentation 
cases of myositis without exophthalmos 
discussed. These show a 


are patients 


severe, often bilateral ophthalmoplegia 


(pseudomyasthenia). The conjunctiva is 


occasionally injected, there is a mild leu- 
kocytosis and the ESR is increased. Ten 
such cases were observed. 
Electromyography proved to be of 
great diagnostic value. Invariably a myo- 
pathic pattern was obtained. In two in- 
stances a biopsy revealed a focal, inter- 
Steroid treatment 
usually successful. (14 figures, 2 tables, 
Frederick C. Blodi. 


stitial myositis. was 


42 references) 


Starkiewicz, Witold. Treatment of 
squint by localization method. Klinika 
Oczna 28 :333-345, 1958. 


The author claims that normal vision 
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develops on the basis of optomotor re- 
flexes which start to develop in infancy. 
Treatment of squints first aims to restore 
normal uniocular optomotor reflexes. Si- 
multaneous use of both eyes is allowed 
only when symmetrical points of the ret- 
ina are stimulated. Eyes are patched alter- 
nately and at later stages exercises with 
instruments are used and_ prismatic 
glasses are worn. Games and other exer- 
cises to improve optomotor reflexes are 
used extensively. Surgery is used where 
it is necessary to place the eyes in normal 
Treatment from a 
weeks to a few months. To determine the 
degree of improvement the author de- 


position. lasts few 


scribes a few tests. In cases with abnor- 
mal correspondence prisms are used to 
bring about stimulation of the fovea. Var- 
ious exercises are used to promote normal 
fixation and eventually binocular vision. 
The author claims cure in 75 percent of 
with normal correspondence. 
Treatment of 10 children (ages 8 to 13 
years) with 
lasted from one to three months and re- 
sulted in binocular vision, though in each 


squints 


abnormal correspondence, 


case the amblyopic eye remained unim 


proved. (9 figures) Sylvan Brandon. 


7 


CONJUNCTIVA, CORNEA, SCLERA 


Arkin, Wiktor. Late forms of corneal 
transplant disease. Kinika Oczna 28:251- 
257, 1958. 

The author calls clouding of the trans- 
planted segment of cornea transplant dis- 
ease. Early clouding appears within the 
first few days after the operation and late 
clouding starts after three weeks. Possi- 
ble etiologic factors are listed. If the 
transplant remains transparent for six 
weeks it may be expected to stay clear. 
Treatment with steroids may retard the 
clouding. Occasionally the transplant 
may be affected by the original disease, 
like herpes, acne or syphilis. The author 
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describes a patient in whom a familial de 
generation of Groenouw spread into the 
periphery of the transplant. 

Sylvan Brandon. 


Heinmueller, G. Acute keratoconus. 


Klin. Monatsbl. f. Augenh. 134:410-413, 
1959. 
A 19-year-old girl had bilateral acute 


keratoconus. With cortisone the condi- 
tion improved within a few weeks and 
only a thin scar remained. (2 figures, 21 
references) Frederick C. Blodi. 
Hoftmann, D. H. and Schirren, C. Cor- 
neal changes in ektodermal dysplasia. 
Klin. Monatsbl. f. Augenh. 134 :413-416, 


1959. 


Ectodermal 
group of congenital anomalies which af- 


dysplasia comprises a 
fect only organs of ectodermal origin. 
The main signs are hypohidrosis, hypo 
dontia and hypotrichosis. The upper seg- 
ment of both corneas in a 17-year-old boy 
with this condition was thin and showed 
a fine, superficial opacity. (3 figures, 14 
references) Frederick C. Blodi. 

Leibold, James E. Herpes simplex ker- 
atitis following febrile illnesses. U. S. 
Armed Forces M. J. 10:570-573, May, 
1959. 

Injection, reduction of vision, pain and 
photophobia of an eye should make one 
suspicious of herpes keratitis in patients 
with febrile Contrast between 
sequelae of three cases in which diagno- 


illnesses. 


sis and treatment were delayed and in 

two cases where early therapy was insti- 

tuted, is demonstrated. (4 references) 
Author’s summary. 


Stromberg, H. E. and Dohlman, C.-H. 
Storage of corneas in the frozen state for 
keratoplasty. Acta Ophth. 37:112-118, 
1959. 
with 


bovine corneas 


Pretreatment of 
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10 percent glycerol at about pH 838 (80 
ml. of concentrated Krebs-Ringer Solu 
tion, 80 ml. of isotonic buffer and 40 ml. 
of a glycerol-water mixture) for 12 hours 
gave optimal protection of stroma cells 
during freezing and thawing. The metab- 
olism remained 60 percent of normal after 
24 hours of freezing. (3 figures, 13 refer- 
ences) John J. Stern. 
8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Gregersen, E. Postiritic and postglau- 
comatous iridic atrophy leading to bilat- 
eral microcoria, corectopia and false poly- 
coria. Acta Ophth. 37 :143-147, 1959. 

Iridic atrophy, microcoria, corectopia 
and polycoria had developed in a 70-year- 
old man during the ten years after two 
attacks of 
creased tension. Histologic examination 


iritis with subsequent in- 
showed extensive fibrosis and atrophy 
with severely hyalinized, obliterated iris 
vessels. The sphincter muscle was well 
preserved but the dilator fibers were ab- 
sent. (1 figure, 10 references) 

John J. Stern. 


Gregory, Irene D. R. An unusual case 
of the Vogt-Koyanagi syndrome. |. 
Ophth. 43 :113-115, Feb., 1959. 

A case of Vogt-Koyanagi syndrome in 
which the initial lesion was papilledema 
is presented. Marked posterior uveitis, 
poliosis, alopecia, and dysacousia were 
part of the syndrome. Iris tissue culture 
failed to reveal a virus. 

Irwin E. Gaynon. 


Hallett, J. W., Wolkowicz, M. L., Feria, 
Q. A., Leopold, I. H. and Wijewski, E. 
Streptococcal serology in uveitis. A.M.A. 
Arch. Ophth. 61 :79-83, Jan., 1959. 

Antistreptolysin “O” serum levels have 
no significance in uveitis. Antistreptohy- 


|| 
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aluronidase is not found in the aqueous of 
eyes with uveitis. Serial titration reveals 
no significant change in titer as the dis- 
ease passes from an acute into a quies- 
cent stage. (6 tables, 11 references) 

Irwin E, Gaynon. 

Heydenreich, A. and Schnabel, R. Clin- 
ical and pathologic features of rubeosis 
of the iris. Klin. Monatsbl. f. Augenh. 
134 :350-363, 1959. 

Seven diabetic patients were observed. 
This condition occurs only with diabetes 
and consists of a new-formation and dila- 
tion of radial vessels in the pupillary part 
of the iris. The ciliary part of the iris 


remains relatively free from vascular 


changes. This condition should not be 
confused with the diffuse and irregular 
neovascularization in the iris in cases of 
glaucoma secondary to occlusion of the 
central vein. This characteristic rubeosis 
may precede a glaucomatous attack. Pe- 
ripheral anterior synechiae are usually 
found in gonioscopic examination. New- 
formed blood vessels are usually seen in 
the 
rarely occur after central vein occlusion ; 


chamber angle and such _ vessels 
these eyes always have a diabetic reti- 
nopathy. Cyclodiathermy gave the best 
therapeutic results. 

One eye could be examined histologi- 
cally. There was a proliferation of con- 
nective and vascular tissue over the sur- 
face of the iris, especially in the pupillary 
part. All intraocular vessels except those 
of the iris showed severe sclerosis, (8 fig 
ures, 50 references) 

Frederick C. Blodi. 

Kwaskowski, Adam. Unusual tumor of 
the iris. Klinika Oczna 28 :293-298, 1958. 

The author presents a case of a tumor 
of the lower part of the iris in a young 
woman, 22 years of age. The tumor was 
totally excised with adjacent iris. Micro- 
scopic examination revealed a melanoma 


but the patient failed to report for re- 
checks. (4 figures, 9 references) 
Sylvan Brandon. 


Lenoch, F., Kralik, V. and Bartos, J. 
“Rheumatic” iritis and iridocyclitis. Ann. 
Rheumat. Dis. 18:45-48, March, 1959. 

Iritis and iridocyclitis do not appear 
more frequently in patients suffering 
from rheumatic fever or rheumatoid ar- 
thritis than in patients with other dis- 
eases or in persons in good health. 

Patients with degenerative joint dis- 
ease of the extremities or of the spine 
manifest iritis and iridocyclitis only with 
extreme rarity. Iritis and iridocyclitis fre- 
quently accompany ankylosing spondy- 
litis. Different authors have estimated the 
frequency of these ocular complications 
at from 10 to 60 percent, but their find- 
ings have not been checked against a suf- 
ficiently large series of cases. 

The authors have carefully re-exam- 
ined 625 subjects with ankylosing spon- 
dylitis and have that 179 
(28.9 percent) had undoubtedly suffered 


ascertained 


from uveal lesions. This included 163 of 
570 males (28.6 percent) and 16 of 55 
females (29.1 percent). The authors have 
also examined 474 adult patients with 
iritis or iridocyclitis of unknown etiology. 
Among 269 males 83 cases of unsuspected 
ankylosing spondylitis were found (30.8 


percent) and among 205 females only 


eight such cases (3.9 percent). 
The that 
case of iritis and iridocyclitis of unknown 


conclusion is drawn every 
origin should be examined for latent or 
incipient ankylosing spondylitis. When 
such attacks of iritis occur they can be 
treated with local cortisone ointment. (2 
tables, 6 references) 

Authors’ summary. 


Radnot, M. and Kuhar, G. The opera- 
tion of iris cysts. Klin. Monatsbl, f. 
Augenh. 134 :313-316, 1959. 
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A three year-old boy developed an epi- 
thelial cyst of the iris after the removal of 
an intraocular foreign body. The cornea 
was opened with a trephine which strad- 
died the limbus and gave easy access to 
the chamber. The cyst and adherent iris 
could be excised in toto. (5 figures, 1 
table, 4 references) 


Frederick C. Blodi. 


Vidal, S. Congenital hyperplasia of the 
anterior layer of the iris. Arch. chil. de 
oftal. 15 :63-65, Jan.-June, 1958. 

The author emphasizes the difficulty in 
making a differential diagnosis between 
the true hyperplasia of the mesodermic 
layer of the iris and a persistence of the 
pupillary membrane. He describes the 
clinical findings in an infant with hyper- 
plasia of the mesodermal layer of the iris 
in both eyes, with complete occlusion of 
the right pupillary opening and a some- 
what eccentric and small opening in the 
left eve through the abnormal membrane. 
(1 figure, 5 references) Walter Mayer. 


9 
GLAUCOMA AND OCULAR TENSION 
Cramer, F. K. and Lamela, N. A. The 


influence of the diencephalon on the in- 
traocular pressure. Arch. oftal. Buenos 
Aires 33:157-162, July, 1958. 

In order to demonstrate whether the 
as has been 
exercises a 


diencephalon really contains 
postulated—a center which 
regulating control of the intraocular pres- 
sure, reserpine (a hypotensive principle 
from Ophioxylon, or Rauwolfia serpen- 
tina) was given orally to 25 patients in 
daily doses of 30 mg. Of these, 23 were 
normal, one presented an exfoliation of 
the lens capsule and one had previously 
been operated upon for chronic simple 
glaucoma. The ocular tension was re- 


corded and tonographic studies were 


made prior to and after the administra- 
tion of the drug. As a result of the latter, 


ABSTRACTS 


a slight drop in tension was usually 
found; since, on the other hand, the facil- 
ity of outflow remained undisturbed, a 
diminished rate of flow seemed to be the 
consequence of the depressing or inhibi- 
tory action of the drug on the hypothal- 
mic nuclei. (1 table, 17 references) 
A. Urrets-Zavalia, Jr. 


Kornblueth, W., Aladjemoff, L., Ma- 
gora, M. and Gabbay, A. Influence of 
general anesthesia on intraocular pres- 
sure in man. The effect of diethyl ether, 
cyclopropane, vinyl ether, and thiopental 
sodium. A.M.A. Arch. Ophth. 61 :84-87, 
Jan., 1959. 

General anesthesia lowers the intra- 
ocular pressure by increasing the coeffi- 
cient of facility of outflow and relaxing 
the extraocular muscle. The hypothala- 
mus has a center for the control of intra- 
ocular pressure. The results were better 
than when using curare intravenously. 
(1 figure, 1 table, 17 references) 

Irwin E. Gaynon. 


Lee, Pei-Fei. The influence of epineph- 
rine and phenylephrine on intraocular 
pressure. A.M.A. Arch. Ophth. 60:863- 
867, Nov., 1958. 

The author reports some cases of open- 
angle glaucoma in which a rise in ocular 
tension occurred after the use of phen- 
ylephrine or epinephrine. This rise comes 
despite the absence of angle blockage by 
the iris. (3 tables, 13 references) 

G. S. Tyner. 


Sobanski, J. and Zeydler, L. Influence 
of physiologic sleep on intraocular pres- 
sure in latent glaucoma. Klinika Oczna 
28 :323-331, 1958. 

The low ocular 
creased outflow of the aqueous is the re- 
sult of decreased production of aqueous. 
The author shows this to be true by 
blocking the outflow channels with cir- 
cular perilimbal compression and noting 


tension despite de- 
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the lack of increase of intraocular pres- 
sure. Low production of aqueous may fol- 
low damage to the ciliary body or may 
be caused by the inhibitory action of the 
cortex. The increase of intraocular pres- 
sure may be demonstrated immediately 
after awakening. Four patients are de- 
scribed in whom elevated pressure was 
demonstrated only after deep sleep, and 
where loss in visual field demonstrated 
damage to the nerve elements. (4 figures, 
4 references) Sylvan Brandon. 
10 
CRYSTALLINE LENS 

Chandler, Paul A. Problems in the di- 
agnosis and treatment of lens-induced 
uveitis and glacoma. A.M.A. Arch. Ophth. 
60 :828-841, Nov., 1958. 

The author reviews the literature on 
lens-induced uveitis and glaucoma, He 
emphasizes the necessity for removal of 
the offending lens or lens material in the 
inflamed eye. He also illustrates with a 
case history that the fellow eye of one 
subjected to extracapsular lens extraction 
may develop the syndrome while the eye 
which has been operated upon remains 
quiet. (20 references) G. S. Tyner. 

Francois, Jules. A new syndrome. 
Dyscephalia with birdface and dental 
anomalies, nanism, hypotrichosis, cutane- 
ous atrophy, microphthalmia, and con- 
genital cataract. \.\.A. Arch. Ophth. 60: 
842-862, Nov., 1958. 

The author collected reports of 21 cases 
from the literature and adds one of his 
own which seem to illustrate a similar 
disease complex. He believes that this 


complex is a hitherto unrecognized syn- 


drome. There are seven salient features: 
1. dyscephalia and “bird face,” 2. dental 
anomalies, 3. proportionate nanism (ar- 
rest in growth), 4. hypotrichosis (mainly 
alopecia areata), 5. atrophy of the skin, 
6. bilateral microphthalmia, and 7. bilat- 


eral congenital cataract. The syndrome 
develops from an intrauterine disturb- 
ance during the fifth or sixth week. The 
results of cataract surgery are not en- 
couraging. (27 figures, 3 tables, 34 ref- 


erences ) G. S. Tyner. 


Lerman, Sidney. The lens in congenital 
galactosemia. A.M.A. Arch. Ophth. 61: 
88-92. Jan., 1959. 

The enzyme galactose-1 phosphate 
uridyl transferase is absent in the lens in 
congenital galactosemia, The oxidative 
metabolism of the lens epithelium is im- 
paired. (2 tables, 28 references) 

Irwin E. Gaynon. 


Regan, Ellen F. Epithelial invasion of 
the anterior chamber. A.M.A. Arch. 
Ophth. 60:907-927, Nov., 1958. 

From this study the author is able to 
make some helpful clinical suggestions. 
In order for lens epithelium to grow in 
the anterior chamber, it must be in con- 
tact with iris stroma. This bears out the 
premise made by Maumenee and Shan- 
non that in the surgical treatment of cat- 
aract an iridectomy is essential. The au- 
thor suggests a limbus-based flap as a 
preventive measure in cataract surgery. 
Corneoscleral sutures should be rather 
superficially placed ; and there is possibly 
less chance of epithelial invasion with 
mild chromic sutures than with silk. (9 
figures, 1 table, 54 references) 

G. S. Tyner. 


11 
RETINA AND VITREOUS 

Amsler, M. Prophylaxis of retinal de- 
tachment (amotio retinae). Schweiz. med. 
Wehnschr. 89 :457-459, April 25, 1959. 

Idiopathic primary detachment of the 
retina is not a disease of itself, it is essen- 
tially an episode in a chronic pathological 
history. It arises in an area of degener- 
ated retina where a tear has occurred. 
One has to bear in mind the pathologic 
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sequence of degeneration—tear—detach- 
ment both in prophylaxis and treatment. 

If a tear has occurred, still without de- 
tachment, the eye must be immobilized 
and the tear has to be closed as soon as 
possible: the detachment being thereby 
prevented. More frequently degenerated 
foci, still without tear, are found, very of- 
ten also in the second eye. Today it is 
possible to provide active prophylaxis by 
means of the light-coagulation of Meyer- 
Schwickerath. Passive prophylaxis must 
of course be practiced by avoiding rapid 
movements and energetic sports. (2 fig- 
ures, 2 references) Author's summary. 

Appelmans, E., von Hoonacker, E. and 
Daels, H. Visual and vital prognosis of 
retinopathy in the course of pancreatic 
diabetes, Arch. d’opht. 18 :721-733, Oct.- 
Nov., 1958 

The authors discuss the essential fea- 
tures of retinopathy as a part of diabetes. 
They conclude 1. that observation and 
control of the blood sugar gives no warn- 
ing of the onset of diabetic retinopathy 
nor of its tendency to progress; and 2. 
that insulin has ameliorated the prognosis 
for vision and for life but has not pre- 
vented vascular accidents that menace vi- 
sion and life. In a study of case histories 
of diabetic retinopathy at onset, they find 
1. good vision to be maintained an aver- 
age of four years; 2. visual progress to 
show no sex differences ; 3. vision to drop 
more rapidly in older patients; and 4. the 
percentage of blindness in diabetics as a 
whole to be 1.45 percent while in those 
with retinopathy it was 4.56 percent. In 
the same study they found the survival 
rate after onset of retinopathy to be an 
average of 52 months and death to result 
generally from apoplexy. (10 tables, 22 


references) P. Thygeson. 


Fischer, C. Miller. Observations of the 
fundus oculi in transient monocular blind- 
ness. Neurology 9 :333-347, May, 1959. 


ABSTRACTS 


Some of the more important features 
are summarized with comments on their 
possible significance. The demonstration 
that transient blindness can exist in a sec- 
tor of retina, most of whose vessels ap- 
pear normally filled, affords an explana- 
tion for the puzzling cases, usually not 
reported in the literature, in which an 
eye was examined during transient, uni- 
lateral and no abnormality 
found. This finding might be expected if 
an embolic particle was invisible or if the 
arterial obstruction lay proximal to the 
nerve head. In such cases, light digital 
pressure on the globe might unmask a 
failing circulation. Apparently, merely 
slowing the blood flow without total ar- 
symptomatic retinal 


amaurosis 


rest will produce 
ischemia. In this instance any flow must 
have come by anastomotic channels un- 
less blood was still penetrating the cen- 
tral part of the white plug. In both ob 
servations A and B, the blood column 
was fragmented in the veins when it was 
uninterrupted in the arteries, an indica- 
tion that “cattle trucking” may for some 
reason be more readily produced in ve- 
nous blood. Therefore, careful assessment 
of the circulation in the veins in espe- 
cially important in these cases. (3 figures, 
34 references) From author’s summary. 


Oksala, Arvo. The echogram in retino- 
blasoma. Acta Ophth. 37 :132-137, 1959. 

The echogram was studied in two cases 
of retinoblastoma. In one of them, where 
vitreous opacities prevented a clear view 
of the fundus, the diagnosis was mainly 
based on the echogram. Although the tu- 
mor measured only 6 X 6 mm. it could be 
easily localized. (2 figures, 6 references) 

John J. Stern. 


Pischel, Dohrmann K. Slitlamp exam- 
ination of the fundus. A.M.A. Arch. 
Ophth. 60 :811-814, Nov., 1958. 

The author outlines the principal meth- 
ods and uses of slitlamp microscopy of 
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the fundus. The angle between the slit- 


lamp beam and the line of sight of the 


The 


refractive power of the eye must then be 


microscope must be reduced to 17 


abolished by a contact lens or a preset 
lens (Hruby). 

The uses of the technique in everyday 
practice may be listed as follows: 1. de- 
tection of early papilledema and minute 


changes in the macula, 2. differentiation 
of larger macular cysts from holes, 3. de- 
termination of the exact position of hem- 
orrhages, exudates and scars in the vitre- 
ous, preretinal area, and retina, and 4. the 
differential diagnosis of a simple retinal 
detachment from a detachment caused by 
a small choroidal tumor or a malignant 


melanoma. G. S. Tyner. 
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NEWS ITEMS 


Eprrep By Donatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance 


ANNOUNCEMENTS 
FIGHT-FOR-SIGHT APPLICATION DATE CHANGED 

The National Council to Combat Blindness, Inc 
announces that upon the recommendation of its 
Scientific Advisory Committee, the closing date 
for receipt of completed applications for Fight for 
Sight full-time research fellowships, grants-in-aid, 
and summer student fellowships, has been designated 
as January 1, 1960. This change of date was found 
necessary in order to facilitate the processing of 
the increased number of applications being filed 
with the organization for review by the committee 
It will, in addition, make possible notification in 
early spring, to those applicants for full-time re- 
search fellowships where it has been established that 
this is essential. In such instances, the commence- 
ment date of the fellowship may be in advance of 
August Ist, but not prior to May Ist. 

In general, notification to applicants for full-time 
research fellowships and grants-in-aid, will go for- 
ward in mid-July and the commencement date for 
awards will continue to be August Ist. Applicants 
for student fellowships will continue to be notified 
in mid-May of the action taken by the Scientific 
Advisory Committee in order that they may make 
arrangements with their respective institutions to 
commence work in early summer 

Appropriate forms may be obtained by addressing 
Secretary, National Council to Combat Blindness, 
Inc., 41 West 57th Street, New York 19, New York 

The National Council to Combat Blindness, Inc., 
was founded in 1946 with the primary purpose of 
financing research in ophthalmology and related 
sciences. The objective of its program is the ulti- 
mate reduction of blinding eve diseases and ocular 
disorders, through increased basic and clinical re- 
search in this field of scientific investigation. 

From 1950-1958, the council has allocated almost 
three quarters of a million dollars for this purpose 
Grants and fellowships approved at the May 31, 
1959. meeting of the organization’s Scientific Ad- 
visory Committee, will be announced as soon as all 
official acceptances have been received. 


YALE POSTGRADUATE PROGRAM 


Yale University School of Medicine announces 
the following program in ophthalmology for 1959- 
60: 

September 25th, Dr 
experiences with the 


Graham Clark, “Personal 
light coagulator” : October 
%h, Dr. Richard C. Troutman, “A review of ex- 
perimental and clinical data concerning alpha- 
chymotrypsin”; October 23rd, Dr. George D 
Pappas, “Electron microscopy of the ciliary body 
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and its relation to aqueous secretion” ; November 6th, 
Dr. William Stone, Jr., “Secondary postenuclea- 
tion implants and auxiliary procedures”: Novem- 
ber 20th, Dr. Dan M. Gordon, “Treatment of 
uveitis”; December 4th, Dr. Fred Williams, “Inter- 
January 29, 1960, 
Dr. Norah duV Tapley, “The treatment of retino 
blastoma by X-rays alone and by the combination 
of X-rays and T.E.M.”; February 26th, Dr. Carlton 
C. Phillips, “Subnormal visual aids”; March 11th, 
Dr. H. Saul Sugar, “Secondary glaucoma”; March 
25th, Dr. Harvey E. Thorpe, “The management of 
intraocular 

Each of these meetings will be held in the Beau- 
mont Room, Sterling Hall of Medicine, 333 Cedar 
Street, New Haven, Conn., on a Friday at 3:45 p.m 


esting case in eye pathology”; 


fc reign b« dies 


ATLANTIC CITY CLINICAL CONGRESS 


Ophthalmic surgery sessions for the clinical 
congress of the American College of Surgeons to 
be held in Atlantic City are: 

Wednesday, September 30th, 1:30 to 4:00 p.m 
joint session with the Pennsylvania Academy of 
Ophthalmology and Otolaryngology and the Ameri 
can College of Surgeons, co-chairmen: Murray F 
McCaslin, Pittsburgh, and Harold G. Scheie, Phila 
delphia. 

A symposium on “Management of glaucoma,” 
on Wednesday afternoon, with Harold G. Scheie, as 
moderator will include: “Present status of Diamox 
in the treatment of glaucoma,” Goodwin M. Breinin, 
New York; “Value of tonography in glaucoma,” 
George S. Tyner, M.D., Denver; “Surgical treat 
ment of glaucoma,” Joseph S. Haas, Chicago; 
“Present-day approaches of research in glaucoma,” 
Frank W. Newell, Chicago. An open 
will follow 

On Thursday afternoon, October Ist, the joint 
session of the New Jersey Academy of Ophthal- 
mology and Otolaryngology, Ophthalmology Sec- 
tion, and the American 
convene at 1:30 with Louis A. Amdur, Jersey City, 
and William B. Clark, New Orleans, as co-chair 
man. The program will be a symposium on “Recent 
advances in ophthalmic surgery.” Dr. Clark will 
be moderator. The speakers will include: “Recent 
advances in cataract extraction,” John M. McLean 
New York; “Evaluation of current techniques in 
retinal detachment surgery,” A. D. Ruedemann, 
Detroit; “Current concepts in the management of 
malignancies of the eve, orbit and adnexa,” Alger- 
non B. Reese, New York; “Present status of 
keratoplasty,” R. Townley Paton, New York 


discussion 


College of Surgeons will 
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SOCIETIES 

West VIRGINIA 

The West Virginia Academy of Ophthalmology 
and Otolaryngology at the spring meeting elected 
the following officers for the coming year: Presi- 
dent, Nime K. Joseph, Wheeling; president-elect, 
John A. B. Holt, Charleston; vice president, Wil- 
liam K. Marple, Huntington; secretary-treasurer, 
Albert C. Esposito, Huntington; director for two 
years, James T. Spencer, Charleston. The next 
meeting will be August 20 to 23, 1959, at the Green- 
brier Hotel, White Sulphur Springs. 


FRENCH MEETING 

The program for the recent meeting of the 
French Society of Ophthalmology included: 

Mawas, “Innervation of the ciliary body in man”; 
Brini and Porte, “Study of the ciliary body with 
electronic microscope”; Trantas, “Some cases of 
atrophy of the sclerocorneal trabecula”: Amalric, 
Bessou and Lescure, “Relationship between con- 
genital heterochromia, the syndrome of Claude 
Bernard and the syndrome of Fuchs”: Rocha. 
“Can sympathetic ophthalmia occur without per- 
foration?”; Zenatti, “Contribution of tono-sphyg- 
mography in the diagnosis of chronic glaucoma” 
Offret, Haye and Campinchi, “Histologic examina- 
tion of an eyeball operated upon for cataract with 
enzymatic “The 
and embryologic basis for the mechanism of zonu- 
lolysis and the appearance of hernias of the vitreous 
body in the anterior chamber”; Renard and Dhermy, 
“Consideration on the intraocular penetration of 
an epithelioma arising from the sinus extending 
into the orbit”; Bengisu and Sezer, “Isolation of 
the virus of Bechet's disease in hypopyon”; Bouzas, 
“Neurologic disease” ; 
Laine and Francois, “Aneurysms of the internal 
border of the internal Wertheimer, 


zonulolysis”: Busacca, anatomic 


manifestations of Bechet's 
carotid”: 
Rougier, Wertheimer and Lapras, “The value of 
Parinaud’s syndrome in cerebral neoplasms”; Vial- 
lefont, Boudet and Paleirac, “The radiologic ex- 
amination of the cavernous Melanowski, 
“Simple orbitotomy in cases of intraorbital tumors 
Mergier, “A case of benign 
Straub, “Changes in the hu- 


sinus” ; 


of the optic nerve”: 
retrobulbar tumor”; 
man eye by hydroquinone.” 

Winkelman and Horsten, “Electroretinogram in 
the newborn”; Druault-Toufesco, “Influence of 
weight and hygiene in general on diabetic retinop- 
athy and the prediabetic status”; Calmettes, 
Deodati, Bec and Bechac, “In regards to 
observations of dysoric retinal nodules”: Remky, 
“Uveitis due to acquired toxoplasmosis, neurologic 
Perdriel, and Raynaud, “Cor- 
neal altitude”; Francois, “The report 
on congenital cataract”; Velissaropoulos and 
Topalis, “The use of alpha chymotrypsin in opera- 
tion for congenital cataract”: Avanza and Bala- 
voine, “A new type of cataract (umbilicated cata- 
ract) associated with brachymorphy and an external 
ophthalmoplegia” ; Franceschetti and Dieterle, “The 
‘pagoda’ congenital cataract and its relations with 
central dotlike cataract”; Delthil and Crouzet, “Cat 
aracts and congenital malformations in the pupils 


seven 


and clinical aspect”; 
lenses and 


of classes of amblyopic patients in Paris”; Petit- 
Dutaillis, Guillaumat and Wiart, “Hypophyseal 
adenomas with typical symptoms, prognostic value” ; 
Bregeat, Juge and Chareire, “Anomalies of the 
field of vision in ocular motor paralysis which 
persists”; Thiebaut and Matavuli, “Contributions 
to the study of visual fields in the lesions of the 
temporal lobe”; Dollfus, Guillaume and Lebouc, 
“Appearance of the disc and the retina in the 
course of the ocular examination of 478 cases of 
brain injury”; Massin, “What should one do in 
the presence of a lesion of the optic nerve consecu- 
tive to a cranio-orbital concussion”: Desvignes, 
Bessmann and Lormeau, “On sensorial ocular dis- 
turbances appearing late after a cranial injury” ; 
Ricci and Maeder, “Two cases of functional blind- 
ness with progressive recovery.” 

Saraux and Martin, “Tonic pupil and the syn- 
drome of Adie”; Ardouin, Carrot, Feuvrier, and 
Catros, “Retinopathy of multiple sclerosis”; Zanen, 
“The photochromatic interval in neuro-ophthal- 
mology”; Collier, “Late epilepsy and the syndrome 
of hemihypertrophy, follicular keratosis of Darier, 
nevus and myelinated fibers in the retina”: Postic, 
“Comparative studies of the origin of chronic 
follicular conjunctivitis”; Vassilev, “Surgical treat- 
ment of parenchymatous xerosis: (method of 
Filatov-Schewaljow)”; Rosselet, Stucchi and Du- 
four, “The role of tuberculosis in the uveitis of 
infancy”; Larmande and Orfila, “Comparative 
morphology of the bacillus of Weeks and Pfeiffer 
under the electronic microscope”: Litricin and 


Stankovic, “Contribuiton to the study of the prob- 


lem of primary malignant tumor of the cornea”: 
Sedan, Miller, Guillot, and Farnarier, “On the im- 
portance of a professional orientation preliminary 
to the study of ophthalmology”; Valk, “Favorable 
influence of nor androste-nolon-phenyl-propionate 
on diabetic retinopathy”; Zuccoli, “New operative 
technique for the prophylactic treatment of diabetic 
retinopathy alterations of Rickettsia origin”, Retinal 
vascular alterations of Rickettsia origin” ; Hervouet, 
“Anomalies revealed in eyes that have idiopathic 
Woillez, Asseman and Lekieffre, 
“Unusual complications of temporal arteritis” ; 
Baron Le Bourhis-Gouray, “The action of the 
corticosteroids on herpetic lesions of the eye.” 


retinopathy” ; 


PERSONALS 

Dr. F. Herbert Haessler, Marquette University 
School of Medicine's first full-time professor in 
the clinical departments, retired July 1, 1959. Dr 
Haessler has been professor and chairman of the 
Department of Ophthalmology since January 15, 
1949, when an anonymous established 
the first full-time chair of ophthalmology. Dr 
Haessler devoted his time to the management of 
the eye clinic and dispensary in the medical school, 
to teaching medical students, and to the development 
of a training program for physicians interested in 
a career in ophthalmology 

Though Dr. Haessler will retire from his duties 
at Marquette, he will continue as abstract editor 
of THe AMERICAN JOURNAL oF OPHTHALMOLOGY. 


benefactor 
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THE ONLY COMPLETE TONOGRAPHY UNIT 


Electric Tonometer 
and Recorder combined in 
a single portable unit! 


Developed and built exclusively by 
V. Mueller. This portable Tonography 
Unit brings a long-needed, major contribu- 
tion to modern tonographic research. The 
Tonometer is greatly improved, more 
rugged, less subject to interference, and 
easier to read. Specially adapted large 
graph recording device. 


OP-Mueller Electronic Tonographer 
TR. For 110 volts, 60 cycles, AC. 
Each, $895.00 
Improved Mueller Electronic Tonom- 
eter or Recording Unit EA are also 
available separately. 


Write for illustrated descriptive folder today 
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+ 11.37. 


To insure true translation of prescriptions, in corrections of 5 diopters or more (— ) 
or (+), use the Lenscorometer. $14.75 


109-111 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 
1139 CENTRAL—WILMETTE, ILLINOIS 


| 4 Why? 
ite AUSTIN BELGARD, INC. | 
| 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 


Erker Bros. Optical Co. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


Suite 1015 


DEALERS IN OPHTHALMOLOGICAL 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. @ 


Guild Optician 


Oculists’ prescriptions exclusively 


EQUIPMENT 


Specialists in filling ophthalmologists’ 
prescriptions with utmost care. 


4 West 4th St. 
23 Garfield Pl. 
411 Oak St. 
Dayton, Ohio | 117 S. Lidiow 

Covington, Ky. | 623 Scott St. 
7 


Newport, Ky. | 3d & Washington 
> 


PERFECTION, SKILL, and SERVICE SINCE 1872 { 


Cincinnati, Ohio 
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“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 


mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 


($13.50 U.S.A.). Published by British Medical Association. 
U.S.A. Agent 
MepicaL Market ReseEarcu, INc. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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the 
carried out by three separate instru 
It looks like a muscle hook (A). 
At one end is the hook (C) 
at the other 


This 
functions now 
ments (Figure 1). 


instrument has been designed to combine 


which is composed of 


two parts, and a knurled thumb screw 
(D). Turning this screw 
side the handle which opens the two halves of the 
hook end of the instrument (B). The distal half of 


the hook is smooth, and the proximal half has pins 


actuates a mechanism mm 


which fit into the holes in the distal half (E) 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING * 125 EAST 46TH ST., NEW YORK 17, N.Y. 
SUCCESSORS TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


A NEW INSTRUMENT FOR MUSCLE SURGERY 
By Ramon Castroviejo, M.D., New York City 


COMBINATION HOOK, CLAMP AND CALIPER FOR MUSCLE SURGERY 
When the two halves are brought together by 
ing the knurled piece with muscle or tendon between 
them, the 


on 


millimeters which makes 
ment as a caliper (F) 

exact distance between the two halves of 
when they 


of 


are made which indicate the points at which sutures 
are to be inserted. 


turn 


instrument a clamp. In addition, 
the shaft of the instrument there is a scale in 
it possible to use the instru 


acts as 


The calibration measures the 
the hook 
pressing the open ends 


are separated. By 
the hook against the sclera, distinguishable marks 


Price $37.50 


THE GOLDMANN SLIT LAMP 


APLANATION TONOMETER 
ALSO 


FOR THE ZEISS SLIT LAMP 


ADVANTAGES: 


© Great accuracy of measurement 

© Direct reading of measured values in MM Hg 

© Rigidity of the eye can be disregarded since the 
small displacement of volume does not increase 
the intraocular pressure by more than about 2%, 

© Tonometry becomes a routine examination within 
the usual Slit Lamp Microscopy 

© The patient remains seated during the examination 

© Precision Swiss workmanship 


Reprints of Dr. Th. Schmidt's (associate of Prof. H. Gold- 
mann, Bern, Switzerland) recent lecture on Aplanation 
Tonometry delivered in this country, are available from 
us. No charge. 


IMMEDIATE DELIVERY FROM OUR STOCK 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N_Y. 
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BERENS SQUARE PRISMS 


These prisms have many advantages over glass 


WILL NOT BREAK OR CHIP e LIGHT IN WEIGHT « LOWER COST 
CAN BE REPOLISHED 

These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or without leather 
covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. 8-6 2 each 10-15-20 
No. S-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. S-16 1 each 1%4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 
No. S-22 1 each 

Available at all optical and surgical suppliers. 
Manufactured by 


225 Cadwalader Ave., R. O. GULDEN Phi'e delphia 


Elkins Park P.O. 
Our new complete brochure is now available 


NEW a An improved forceps designed to 
facilitate the placement of 


postincision sutures, and for 


CORN FOSCLERAL r il closing traumatic openings in the 
cornea or sclera. 
SUTU Ri NG Detailed description 


of use may be found 
; ee in the A. M. A. Archives of 
FORCEPS 4 Ophthalmology, December 1958, 
® Vol. 60, pp 1109-1110. 
: Sold only through authorized 


by Wes. C. Thomas, MD. surgical supply distributors. 


Brunswick, Ga. 
Catalog No. 60L-2040 List Price $12.00 


THE ton_ COMPANY 


425 POURTH AVENUE, NEW YORK 16, N. Y. 
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FOR SUPERIOR QUALITY CONTACT LENSES? 


Oo OBRIG LABORATORIES is the pioneer and oldest manufacturer of plastic contact lenses. 
OBRIG LENSES are the product of twenty years of research and experience. 
3) OBRIG LENSES stand for superior quality and excellent service. 
(4) OBRIG LABORATORIES makes available to its customers a consultation service and assists them with 
their problem fitting cases. 
(5) OBRIG LABORATORIES keeps its fitters abreast of all the latest developments 
and techniques in the contact lens field. 


new york office... 


e 75 East 55th Street 
ata LABORATORIES, INC. New York 22, N. ¥. 


Manufacturers of sarasota, florida office... 
all types of lenses. ©. Box 791 


Sarasota, Florida 


Every patient that has been prescribed Therminon 


enjoys the comfort and it seems to alleviate com- 
plaints of retinal sensitivity. . . 


One in a series of professional evaluations of Therminon Lenses. 


Name and address on request. 


THERMINON LENS CORPORATION © 63RD AT UNIVERSITY ¢ DES MOINES, IOWA 
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\ Pleoptophor 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date meth- 
ods, like the dazzling-stimulating method of 


Bangerter and the after-image method accord- 


4 ing to Cueppers. This is an important step for- 


gece ward in the training of central fixation. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 


FOR FINE SURGERY 


Four Miniature blades that 
permit finer techniques in 
many types of fine surgery 
such as ophthalmic, oral, 
plastic and reconstructive, 
cardiac, neuro, etc. The 
pencil-shaped handle per- 
mits closer, finer control 
of the cutting action and 
the blades are keenly 
edged, sturdy and depend- 


ably sharp. Blades $3.00 per dozen 


(Packed 6 of one number per box) 


SURGICAL KNIVES BY Handles (square, knurled or hexagonal) 


Rudolph 
(ZELMA WALTHAM 54, MASSACHUSETTS 
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ARTIFICIAL EYES 
MADE TO ORDER 
AND FITTED EXPERTLY 


GREINER & MUELLER 


55 E. Washington St. Chicago 2, Ill. 
Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukee, Madison, Minseapolls and 
St. Leuwle regularly. Serving the Middle West since 1924. 


Eye making has been a family tradition 
with us since 1835 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 


A. G. JE 
Ground Floor 


Exclusively Optical 


FFERSON 
Allied Arts Bidg. 


URGENT REQUEST 


The Uveitis Laboratory, University of California 
School of Medicine, San Francisco, is interested to 
obtain freshly enucleated eyes from patients with 
all types of uveitis and other endogenous inamma- 
tions. Attempts are being made to isolate etiologic 
agents from these eyes. 

The eyes should nof be fixed in preservatives or 
frozen, but placed in a sterile bottle, packaged, and 
shipped as quickly as possible. Please send speci- 
mens air express, special delivery, collect. Enclose 
history and findings and mark the package “Fresh 
Tissue Specimen—Rush." 

A report of isolations of organisms and pathlogic 
findings, including a slide, will be sent to the con- 
tributor. Credit will be given in any resulting pub- 
lications if desired. 


Telegraph collect if specimen being sent. 
Send eyes to 
Samvel Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School of 
Medicine 
San Francisco 22 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENG- 
LISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC 
SUBJECTS 


Indispensable to the busy practitioner 
for quick reference and timely useful 


information. 


“Ophthalmic Literature” and Index (8 
numbers). Yearly subscription—Four 
Guineas ($13.50 U.S.A.). Published by 
British Medical Association. 


U.S.A. Agent 


Mepicat Market Researcu Inc. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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KEELER 


for 
INSTRUMENTS 


The “Practitioner has a sturdy preci- 
sion-made metal framework nylon 
covered for comfort, smartness and 
economy. Its streamlining permits to- 
tally enclosed optics for maximum pro- 


tection. 
FEATURES APERTURE CONTROL 


© Aperture Control Disk (see inset right) for rapid selection of three types of 

fundus illumination (size ratios | :4:25):— 

1) Macula. Narrow beam, critically sized and angled, puts corneal reflex outside 
field of view, so giving optimum unobstructed view of macula. 

2) Detail. Medium beam, for small pupils and detailed examination of small 
fundus areas. 

3) Wide-Angle. High vergence beam giving remarkable wide-angle view of 
fundus through dilated pupil. 


Remarkably clear, glare-free vision of fundus—special half-mirror eliminates glass 
between observer and patient. 
© Lens range +290, at ID intervals, to —30D totally enclosed. 
"“Swing-over” +20D Lens for rapid focus on anterior chamber, also —20D to 
speed examination of high myopes. 
Brilliant illumination. 
Pre-centered bulbs to ensure and maintain efficiency. 
Illuminated and magnified lens dial. 


PRACTITIONER 
1380G 
OPHTHALMOSCOPE Piet STREAK AND 
DYNAMIC 


CORD HANDLE RETINOSCOPES 
1387G Novel design and placing of 


controls on Streak Retino- 
scope 1394G makes refrac- 
Fits any Keeler Head tion easier, speedier. The 
streak may be rotated con- 
e.g. Ophthalmoscope, tinuously to facilitate axis 
determination near the hori- 
zontal. Brilliant reflex. 


Retinoscope 
Dynamic Retinoscope 1392G. Accurately scaled-down 
Snellen Chart for refraction at near to determine read- 
ing add. Sliding shield obscures Chart for distance re- 
fraction. 


Keratoscope 


Built-in Rheostat 


Easily connected to 


any 3 v. supply. 


KEELER OPTICAL PRODUCTS, INC. 


5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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Announcin 


for 
an 
old ocular 


Tred 


Prednefrin § means new relief in sight—for 
patients with inflammatory and allergic dis- 
orders of the anterior segment. Prednefrin S 
provides potent anti-inflammatory action 
(0.2% prednisolone) plus the advantages of 
immediate and prolonged decongestant effect 

. in a lubricating, non-irritating, special 
solution—a solution which assures uniform 
concentrations, freedom from stinging or 
burning on instillation and freedom from 
irritation for as long as therapy continues. 
Taken together, the ingredients in Prednefrin 
S work together to safeguard sight —at the site. 


The complete Prednefrin § formula: predni- 
solone alcohol 0.2%, and phenylephrine HCl 
0.12% in a sterile, lubricating solution—for 


problem 


OPHTHALMIC SOLUTION 


prompt control of inflammatory and allergic 
conditions of the eyelids, conjunctiva, cornea, 
sclera, uveal tract and following thermal or 
chemical burns. 


Dosace: 1 to 2 drops two to four times daily. 
In initial 24-48 hours, the dosage may be in- 
creased safely to 2 drops every hour. 


Suppty: In 5 cc. plastic dropper bottles—on 
prescription only. 

Also Available . . . Prednefrin® Ophthalmic 
Suspension — whenever the repository effect 
of a “solution-like” suspension and less po- 
tent anti-inflammatory action are indicated 
in the inflammatory conditions. 


ALLERGAN CORPORATION 
Los Angeles 17, California 
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